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Only Microware's OS-9 

Operating System Covers 

the Entire 68000 Spectrum 



MICROWARE'S OS-9 



UNIX 



m 



ROM BASED 

CONTROL 
SYSTEMS 



f LOPPY-DISK BASED 
PERSONAL 

COMPUTERS 



DISK BASED 

IHLTUSTRIAL 

SYSTEMS 



SMALL SCALE 

IIMESHARING 

SYSTEMS 



LARGE- SCALE 

TIMESHARING 

SYSTEMS 



HANDHELD 
COMPUTERS 



HARDWARtSOFTWARE 
DEVELOPMENT SYSTEMS 



SINGLE USER 
MULTI TASKING SYSUMS 



MEDIUM SCALE 
TIMESHARING SYSTEMS 



SMALL SYSTEMS 



LARGE SYSTEMS 



\ 



Is complicated software and expensive hardware 
keeping you back from Unix? look into OS-9 the 
operating system (rem Microwaie that gives 68000 systems 
a Unix-style environment with much less overhead and 
complexity. 

OS-9 is versatile, inexpensive, and deliveis outstanding 
performance on any size system. The OS-9 executive is 
much smaller and far more ef- 
ficient than Unix because it's 
written in fast, compact as- 
sembly language, making it 
ideal tor critical realtime ap- 
plications. OS-9 can run on 
a broad range of 8 to 32 bit 
systems based on the 68000 
or 6809 family MPUs from 
ROM-based industrial con- 
trollers up to Urge multiuser 
systems. 

OS-9S OUTSTANDING 

C COMPILER IS 
YOUR BRIDGE TO UNIX 
Microware's C compiler tech- 
nology is another OS-9 advantage. The compiler produces 
extremely fast, compact, and ROMablecode. You can easily 
develop and port system or application software back and 
forth to standard Unix systems. Cross-compiler versions for 



Key OS-9 Features At A Glance 
Compact 06K) ROMable executive written in assembly 
language 

User "shell" and complete utility set written in C 
C-source code level compatibility with Unix 
full Multitasking/multiuser capabilities 
Modular design - extremely easy to adapt, modify, or 
expand 

Unix-type tiee structured file system 
Rugged "crash-proof file structure with lecorrj locking 
Works well with floppy disk or ROM-based systems 
Uses hardware or software memory management 
High performance C. Pascal, Basic and Cobol compileis 



VAX and PDP- 1 1 make coordinated Unix/OS-9 software 

development a pleasure. 

SUPPORT FOR MODULAR SOFTWARE 
- AN OS-9 EXCLUSIVE 
Comprehensive support for modular softwaie puts OS-9 

a generation ahead of other operating systems. It multiplies 

programmer pioductivity and memory efficiency. Applica- 
tion software can be built 
from individually testable 
software modules including 
standard "library" modules. 
The modular structu e lets 
you customize and recon- 
figure OS-9 for specific hard 
ware easily and quickly. 



A SYSTEM WITH 

A PROVEN 
TRACK RECORD 

Once an underground 
classic. OS-9 is now a solid 
hit. Since 1980 OS-9 has 
been ported to over a hun- 
dred 6809 and 68000 
systems under license to some of the biggest names in the 
business. OS-9 has been imbedded in numerous consumer, 
industrial, and OEM products, and is supported by many 
independent software suppliers. 
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OS-9 a i tnifeai»k of Micnjwjre. and Mmorola Unix is n trademark (>l Bell Libs. 
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ALL SYSTEMS INCLUDE: 

* The CLASSY CHASSIS with a ferro-resonani. constant voltage power 
supply that provides ♦ 8 vorts at 30 Amps, * 1 6 volts at 5 Amps, and 
-16 volte at S Amps. 

* Gokj piaied bus connectors 

* Ooubte density DMA floppy desk controllers. 

* Complete hardware and software documentation 

* Necessary cables, tiller plates 

YOU CAN EXPAND YOUR SYSTEM WITH: 

MASS STORAGE 

Dual 8" DSDO Floppies, Cabinet 8 Power Supply 1 1898. M 

60MB Smume? (UniFLEX-020 only) $2400.00 

1 6MB Dual Speed Floppy (under development) 

MEMORY 

#67 Static RAM -64KNM0S (6809 Only) $349.67 

#64 Static RAM-64K CMOS w/battery (6809 Only) $396.64 

#72 256K CMOS Static RAM w/battery $998 72 

#31 16SOCket PROM/ROM/RAM Board (6809 only) S26B.31 

INTELLIGENT I/O PROCESSOR BOARDS 

signllicantly reduce systems overhead by handling routine I/O tunc* 
Ions; treeing the host CPU tor running user programs This Improves 
overall system performance and allows user terminals to be run at up 
to 19 2K baud. For use with GMX lit and 020 systems. 

#1l3PortSeriat-30Pin(0S9) $49».t1 

#14 3 Port Serlal-30 Pin (UniFLEX) $498.14 

#12 Parallel-SO Pin (UniFLEX-020) ...... $538.12 

#13 4 PonSerlal-SO Pin (OS9& UniFLEX-020) $818.13 

I/O BOARDS (6809 SYSTEMS ONLY) 

#41 Serial. 1 Port $88.41 

#43 Serial. 2 Port $128.43 

#46 Serial, 8 Port (0S9/ FLEX oofy) $318.48 

#42 Parallel. 2 Pal $88 42 

#44 Parallel, 2 Pot (Centronics pinout) $128.44 

#45 Parallel. 8 Pott (0S9/ FLEX only) $191.45 

CABLES FOR I/O BOARDS -SPECIFY BOARD 

#95 Cable sets (t needed per port) $24.95 

#51 Cent. 8 P Cable tor #12 & #44 $3451 

#53 Cent. Cable Set . . . . $38.53 

OTHER BOARDS 

#66 Prototyping Board -50 Pin $56.66 

#33 Prototyping Board-30 Pin $38.33 

Windrush EPROM Programmer S30 (0S9/FLEX 6809 onty) $545.00 

CONTACT GIMIX FOR FURTHER DETAILS ON THESE AND 
OTHER BOARDS AND OPTIONS. 

EXPORT MODELS: AOO $30 FOR SOH* POWER SUPPLIES. 

ALL PRICES ARE FOB. CHICAGO. 

GIMIX DOES NOT GUARANTEE PERFORMANCE OF ANY GIMIX 

SYSTEMS. BOARDS OR SOFTWARE WHEN USED WITH OTHER 

MANUFACTURERS PRODUCT. 

GIMIX. Inc. reserves the tight to change pricing, terms, and products 
specifications at any time without further notice 



GIMIX 2MHZ 6809 SYSTEMS 



Operating 

Systems 

Included 



CPU included 



Serial Ports 
Included 



High Speed 
Static RAM 



PRICES OF 
SYSTEMS WITH: 

Dual 80 Track 
DSDD Drives 



25MB Hard Disk 
and one 80 track 
Floppy Disk 



72 MB Hard Disk 
and one 80 track 



#49 

0S9 GMX 1/ 

and FLEX 



#05 



64KB 



$299849 



$5598.49 



$759849 



a 72MB * a 6M8 
removable pack 
hard disk and one 
80 track lloppy 



a 72MB - a 12MB 
removable pack 
hard disk and one 
80 track floppy 



GMX 6809 0S9/ 
FLEX SYSTEMS 
SOFTWARE 

0S9 + Editor. 
Assembler. Deovgoy 



FLEX 



GMXBUG Monitor 



Basic 09, Runs (0S9) 



RMS (0S9) 



DO (0S9) 



VOisk tor FLEX 



RAMDiSk tor 0S9 



0-FLEX 



Suppoit ROM 



Hardware CRC 



$909849 



N/A 



GMXI 
Included 



Included 



Included 



Included 



Included 



Included 



N/A 



N/A 



N/A 



N/A 



N/A 



#39 

0S9 GMX 11/ 

and FLEX 



#05 



256KB 



$339839 



$5998.39 



$7998 39 



$9498.30 



N/A 



GMX II 
Included 



Included 



included 



Included 



included 



Included 



Included 



$125 option 



$250 option 



N/A 



N/A 



#79 

0S9GMX III/ 

and FLEX 



GMX III 



3 Intelligent 



256KB 



$489879 



$7798.79 



$9798 79 



#39 
UniFLEX 



#0S 



256KB 



N/A 



$5998.39 



$799839 



N/A 



$11.298 79 



GMX III 
Included 



Included 



Included 



Included 



Included 



Included 



Included 



Included 



Included 



Included 



Included 



$9498.39 



N/A 



#89 
UniFLEX III 



GMX III 



3 Intelligent 



256KB 



N/A 



$8098.89 



$10.098 89 



N/A 



$11,598.89 



GMX 68020 
SYSTEMS 



#020 
UniFLEX VM 



GMX 020 + MMU 



3 Intelligent 



1 Megabyte 



N/A 



$13,680 20 



$15,680.20 



N/A 



$17.180 20 



TO ORDER BY HAIL SEND CHECK OR MONEY ORDER OR USE YOUR VISA OR MASTER 
CHARGE PImm afhM 3 DMU to persona! checks to Ok* US orders tai IS handl- 
ing H order a under $200 00 Foreign orotrs add $10 Handling it order d under 
$200 00 Foreign order* over $200 00 mil bi stepped vu Emery An Freight C0UEC1. 
and we mil charge no Handling All orders must M prepaid in U S funds tVas* note 
mat foreign checks have been taking about 8 weeks <v coHecwn so we would advise 
wring money, or cracks drawn on a bank account in me U S Our bank U Bit Conor** 
Ml Illinois National Bank of Chicago 231 S LaSallt Street. Chicago. IL 60693. vwil 
number 73-32033 

BASIC-09 and OS 9 are trademarks of Mtcrowire Systems Corp. and MOTOROLA. Inc 
FLEX and UniFLEX are trademarks of Technical Systems Consonants. Inc GIMIX. 
GHOST GMX. CLASSY CHASSIS, are trademarks of GiMix inc 



inc. 



Available: Wide variety ot languages and other software 
tor use with either 0S-9 or FLEX. 

AH GIMIX versions of 0S9 can read and write RS color 
computer format 0S9 disks, as well as the 
Mlcroware/GIMIX standard format. 

All 0S9 /FLEX systems allow you to software select either 
operating system. 



Gimix 



1337 WEST 37th PLACE 

CHICAGO, ILLINOIS 60609 

(312) 927-5510 • TWX 910-221-4055 





Portions of the text for 68' Micro Journal were 
prepared using the following furnished Hard Soft- 
ware: 

COMPUTERS - HARDWARE 

Southwest Technical Products 

219 W Rhapsody 

San Antonio, TX 78216 

S, 9-5 BDMF Disk -CDS1 • 821 2W- Sprint 3 Printer 

GIMIX Inc. 

1337 West 37th Place 

Chicago IL 60609 

SuperMainlrame - 0S9 • FLEX • Assorted Hardware 

EDITORS- WORD PROCESSORS 

Technical Systems Consultants, Inc. 

111 Providence Road 

Chapel Hill, NC 27514 

FLEX ■ Editor - Text Processor 

Stylo Software Inc 

P0 8ox 916 

Idaho Falls, ID 83402 

Stylograph • Mail Merge - Spell 

Editorial Staff 

Don Williams Sr Publisher 

Larry E. Williams , Executive Editor 

Tom E. Williams Production Editor 

Roberl L. Nay Technical Editor 

Administrative Staff 

Mary Robertson Officer Manager 

Joyce Wrlliams Subscriptions 

Cririsline Lea Accounting 

Contributing Editors 
Ron Anderson Norm Commo 

Peter Dibble William E. Fisher 

Dr. Theo Elberl Carl Mann 

Dr. EM. Pass Ron Voic)1s 

Philip Lucido Randy Lewis 

Special Technical Projects 
Clay Abrams K6AEP 
Tom Hunt 
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Send All Correspondence To: 

Computer Publishing Center 

66' Micro Journal 

S900 Cassandra Smith Rd. 

Hixson, TN 37343 

Phone (615) 842-4600 or Telex 5 1 06006630 

Copyrighted 1985 by Computer Publishing Inc. 

68' Micro Journal is published 12 times a year by Computer 
Publishing Inc. Second Class Postage Paid ISSN 194-5025 at 
Hixson, TN and additional entries. Postmaster: send form 3597 (o 
68' Micro Journal. POB 849 Hixson, TN 37343. 

Subscription Rates 

1 Year $24.50 U.S.A., Canada & Mexico Add $9.50 a Year. Other 
Foreign Add $12 a Year for Suiface, Airmail Add $48 a Year. 
Must be in U.S. currencyll 

Items or Articles For Publication 

Articles submitted for publication should include authors name, 
address, telephone number and date. Articles should be on 
either 5 or 8 Inch disk in STYLOGRAPH or TSC Editor formal 
with 3.5 Inch column width. All disks will be returned. Articles 
submitted on paper should be 4.5 Inches In width (Including 
Source Listings) for proper reductions. Please Use A Dark Rlb- 
bonll No Blue Ink!!! Single space on 8x11 bond or better grade 
paper. No hand written articles accepted. Disks should be in 
FLEX2 6800 or FLEX9 6809 any version or OS-9 any version. 

The following TSC Text Processor commands ONLY should 
be used: .sp space, .pp paragraph, .fl fill and .nf no fill. Also 
please do not format within the text with multiple spaces. We 
will enter the rest al lime of editing. 

All STYLOGRAPH commands are acceptable except ,pg page 
command. We print edited text files in conlinous text form. 

Letters To The Editor 

All letters to the editor should comply with the above require- 
ments and muat be signed. Letters of "gripes" as well as 
"praise" are solicited. We reserve the right to reject any submis- 
sion for lack of "good taste" and we reserve the right to define 
"good taste". 

Advertising Rates 

Commercial advertisers please contact 68' Micro Journal adver- 
tising department for current rate sheet and requirements. 

Classified Advertising 

All classified ads must be non-commercial. Minimum of $9.50 for 
first 20 words and .45 per word after 20. All classifieds must be 
paid In advance. No classified ads accepted over the phone. 
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OS-9" 
User Notes 



By: Peter Dibble 



The publishers of 66' Micro Journal are proud Co make 

available the publication of Peter Dibbles 

0S9 USE* K>TES 



Infora 



itlon for the BSCDWER to the PKO, 
tegular or CoCo 0S9 




Oalng 0S9 

HELP, HINTS, PROBLEMS, REVIEWS, SUCCESTIONS, C0MP1JUNTS, 

0S9 STANDARDS, Generating a New Bootstrap, Building a 

new System Disk, 0S9 Users Croup, etc. 

Prograa interfacing to 0S9 
DEVICE DESCRIPTORS, DIRECTORIES, "FORKS", PROTECTION, 
"SUSPFND STATE", "PIPES", - 'INPUT/Ol;TPtT SYSTEM", etc. 



Progressing Lsnguagea 

Assembly language Programs and Interfacing; Baslc09, C, 
Pascal, and Cobol reviews, programs, and uses; etc* 

Oiaaa Include 
Ho typing all tile Source Uettnge In. Source Code and, 
where applicable, assembled or complied Operating 
rroRriai. The Source and the Discussions In the 
Columns can be used "as Is", or as a "Starting Point" 
for developing your OWN nore powerful Programs. 
Programs sometimes use multiple Languages such as a 
short Assembly Language Routine for reading a 
Directory, vhlch Is then "piped" to a Baslc09 Routine 
for output formatting, etc. 



BOOK $9.95 

Typeset -- v/ Source Listings 

O-Hole Punched; 8 x 11) 

Deluxe Binder - -S5.50 



All Source Listings on Disk 

1-8" SS, SD Disk S14.95 

2-5" SS, DD Olsks S24.95 



FLEX™ 
USER NOTES 

By: Ronald Anderson 

The publishers of 68 MICRO JOURNAL are proud to 
ke available the publication of Ron Anderaon'a FLU 
B. MOTBS, in book form, Tnla popular monthly column 
haa been a regular feature In 68' MICRO JOURNAL SINCE 
1979. It has earned the reapect of thousands of 
68 MICRO JOURNAL readers over the years. In fact, 
n'a column has been described aa the 'Bible' for 68XX 
users, by some of the world's leading microprocessor 
professionals. The most needed and popular 66XX book 
available. Over the years Ron's column haa been one of 
the most popular In 68 MICRO JOURNAL. And of course 
68 MICRO JOURNAL Is the most popular 68XX magatlne 
published. 

Listed below are a few of the TEXT files Included In the 
book and on diskette. 

All TEXT tiles in the boo* are on the disks 



LOGO C 1 File load program la otlset memory — ASM PIC 

MEMOVEC1 Memory move program — ASM PIC 

DUMP CI Printer dump program — uses LOGO — ASM PIC 

SUBTEST C1 Simulation ol 6800 code 10 6809. Show differences — ASM 

TEflMEM C2 Modem mpul 10 disk (or olher pon mpul 10 OisK) — ASM 

M C2 Output a tile lo modem lor another port! — ASM 

PHINT C3 Parallel (enhanced) pnnter driver — ASM 

MODEM C2 TTL output to CRT and modem tor other port) — ASM 

SCIPKG C1 Scienlitic math routines — PASCAL 

U C4 Mini-moiMtor. disk resident, many uselul functions — ASM 

PRINT C4 Parallel printer dnver. without PFLAG — ASM 

SET CS Se1 printer modes — ASM 

SETBASlCS Set printer modes — A-BASIC 

NOTE: .C1..C2, etc. 'Chapter 1, Chapter 2, etc. 

••Over 30 TEXT files Included is ASM (assemble r)-PASCAL- 
P1C (position independent code) TSC BASIC-C, etc. 

Book only: $7.95 + $2 50 S/H 
With disk: 5" $20.90 + $2.50 S/H 



With disk: 8" $22.90 + $2.50 S/H 

Shipping & Handling $3.30 per Book. $2.30 per Disk set 

Foreign Orders Add $4.50 Surface Mail 

or $7.00 Air Mai) 

If paying by check • Pleise allow 4-6 weeks deliveiy 

• All Currency in U.S. Dollars 

Continually Updated In 68 Micro journal Monthly 

Computer Publishing Inc. 

5900 Cassandra Smith Rd. 

Hixson, TN 37343 



II 



*FL£X Is a trademark of Technical Systems Consultants 

"0S9 ts a trademark of fllcroware and Motorola 

~6ti' Micro Journal la a trademark of Computer Publishing Inc. 



(615) 842-4601 

Telex 5106006630 
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HUSTANG-020 System Prices 

12.5 Hhj 

Huatang-020 SBC, wired k tested with U D825 
Serial ports pre-wlred, ready to Install with 
your cabinet, P/S, CRT and drives $2750.00 

H020 Cabinet and p/S, for Huatang-020, leaa 
cables $299.95 

M020 Cables, dual floppy or K0 specify which 
floppy or wlnchcacer $39.95 

H020FC Floppy cabinet and P/S, holda and powers 
2 thln-llne flupples $79.95 

N020P Ploppy, BO track, DD/DS $269.95 

OS-9, SPECIAL Huatang-020 version $350.00 

MC6B81 F/P co-proceaaor $495.00 

20 Megabyte Winchester $895.00 

Winchester HD Cont roller . XEBEC $395.00 

8 Port Expansion (complete) $495.00 

** Special Winchester Notice ** 

The Huatang-020 device deacrlptora will allow 
you to use practically ANT Winchester drive 
supported by XEBEC 1M0/1410A or 0HT1 20C-1 
com rollers . 



We Proudly Announce the MUSTANC-020 Super SBC 

"The one with the REAL KICK!" 

Only from DATA-COMP 



This Is the NCC, world beater CHX SBC, in a super 
configuration, Data-Comp has mated It to a 
power plus power supply/stylish cabinet and your 
choice of floppy and/or hard disk drlvea. 
Available In several different configurations. (1) 
single board. (2) single board and regulators for 
your cabinet or nalnfrane and power supply. (3) 
single board - power supply and cabinet - your 
disk drives, (4) single board - power 
supply/cabinet - our drlvea configured to your 
specs, and ready to run. OSS 68K will be 
available as well aa several other popular 
operating ayateaa. Alao all the popular 0S9 68K 
software and Motorola 020-BUC will he available 
at a vei-y reasonable price. 





Include: $3.50 SBC, cablea only S/H. Cabinets 




include $7.50 S/H. Complete System Include 




$20.00. All checks must be In USA funds. 




Overseaa specify shipping Instructions and 


L 


sufficient funds. 





This system Is the state-of-the-art star-ship. 
It runs rings around any other 68XXX SBC, and 
noat mainframes. The speed and expanded RAM 
nake this the "best buy" by a far stretch! A 
true multi-user, nultl-taaklng computer. So far 
advanced that even the experts don't call It a 
micro. Compared to the others. It Isn't even a 
"horse race," And the price Is certainly right. 
You can bet on this one! 

So, will It be Turtle or Thoroughbred? 



o 



Dealer & Quantity 
Discounts Available 



wk 



Mustarig-020 is trademark of Data-Coop-CPl 



DATA-COMP 

5900 Cassandra Smith Rd 
Hixson. TN 37343 



SHIPPING 

USA ADD 211 

IOREI6N ADD 5* 

Ml*. $2.50 



(615)842-4600 

Few Ordartna 

telex 5106006630 
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MffTAME-020 Benchmarks •• 

TJM Sri yllj* 



Type St**** 

IsM AT 7300 bill Sya 3 

4tit 7}oo mix rc bsoio 

MC «AI 11/760 Dili ssrklar 4.2 
0«C VU 11/750 " 

4400s ost ui a Mi 

tMOO " " 10 Khi 

WTT4»V-020 6H20 NCMUI OS* 16 «.« 

NsOTAMC-020 68020 KC6BWI Uel'LM 



loop. HalaO 
I 

riflltlr loeg I! 
for (1-0; 1 < 999999; *+l); 
I 

III luted HIPS - MOSTANC-020 
Motorola Space: Burse up to 7 - 



32 blc 


kegleter 


lot . Loop 


Loos Loop 


9.7 


Mo Eaglet ers 


7.2 


4.3 


1.6 


1.2 


5. 1 


3.2 


IB.O 


9.0 


6.) 


4.0 


»t 2.2 


o.at 


1.8 


1.22 



- 2.5 MIPS 

8 MIPS - 16 Kbi 



Far a limited time me will offer $100 
Trade-in on gour old Q — BBODB or 
5B000 SBC. must be working properlg 
and complete with all software and 
cables. Call for more information! 




Hustsng-020 Software 

OS-9 

OS-9 $350.00 

■••ic09 300.00 

C Compiler 400.00 

Fortran 77 MOO. 00 

Pascal Compiler. ..400. 00 
OKECASOFT-FASCAL. . 900 .00 

Stylo-Graph 495.00 

Stylo-Spell 195.00 

Stylo-Merge 175.00 

PAT 229.00 

JUST 79.95 

PAT/JUST Co.bo 2*9.50 

SCULPTOR* ••995.00 

COM 125.00 

•• See dlacount below 

UMFLEJ. 

DnlFLEX $450. 00 

Screen Editor 150.00 

Sort -Merge 200.00 

BASIC/ PreConp I ler. 300.00 

C Co.pl If r 350.00 

COBOL 750.00 

CN0DF.M. w/aource ... 1 00 . 00 
TMODEM.v/aource. . .100.00 

X-TALK.eee.adv 99.95 

Croaa Aeeeabler. .. .50.00 

Foreran 77 450.00 

SCULPTOR* ••995.00 

•• See dlacount below 

• New Items 
Standard system shipped 12.5 KHz 

Add for 16 Kht.. 68020 $400.00 

Add for 16 Hht.. 68881 $400.00 

8 Port expansion board use two 
total of 20 RS232 porta wired 6 
Tea ted each $498. 00 

BCULrTQIU. .Wi ftt* USA d 1 ■ t t 1 Svt Of ■ 

tar ICvlPTOR*. c*li er writ* far alia 
licanat si Multiple dlaco^>ta. 
SCOLPTOt tllseeuat vita eoeplate eee- 
ceo - Special - 5»>1.00. oJ-» or 
uetPLEX. 

" Seftvere Dltcovala 

Call far eeftvara (Iticounta Iroa 10- 

7Dt far ewyera of thaat eyaleea* froa 

Data-Coop. United aflat. 

Calll 



Mustang 020 Features 

• 12.5 HHe (16.6 MHa optional) HCo802O full 32-Btt wide Processor 

- 32-blt vide non-aul t tplexed data a address buaea 

- On-chip Instruction cache 

- Object-coda coapatlbls with earlier M68000 faatly processors 
(6S000/eo008/68010) 

- Enhanced Instruction flat - Coprocessor Interface 
a Optional 6B6BI Floating point Coprocessor (12.5 HHz or 16.6 
HHe) 

- Direct extension of 68020 1 net ruction aet 

- Pull support of IMC P754. draft 10.0 

- Transcendental* and other aath functions 
a 2 Hegabytas Of HAM (512K > 32-bl: organisation) 

• Up to 2561 bytee of EPKOM (6« X 32-bln) 

- Uses four 276*. 27128. 27256, or 27512 EPKOM* 

• a. Asynchronous serial I/O porta (2 s MC6B6B1 DUART) 

- Software prograsnabla baud ratea to 19. 2K 

- Standard IS-232 Interface 

- Optional network Interface on one port 

• 8 RS-232 Expansion ports (us. 20) 

• Buffered 8-blt Parallel 1/0 Port (1/2 NC68230) 

- Centronics-type parallel printer plnout 

- Hey also bs used aa parallel Input port 

• expansion Coanactor for Additional l/o Devices 

- 16-blt dots path 

- 256 byte adarese apace 

- 2 Interrupt Inputs 

- Clock and Control Signals 

• Tlae-of-Oay Clock/Celsodar v/battsry backup 
" Controller for up to Two 5 I/*" Floppy Olak Drives 

- Single or double aided 

- Single or double danaity 

- 48 or 96 tracke per Inch (40/80 Track) 

• Mounts Directly to a Standard 5 1/4" Dlak Orlve 

• SASI Interface for Intelligent Herd Dlak Controllers 

• Progroeawjble Periodic Interrupt venerator 

- Por tlea-s) Icing and reel-ttaa applications 

- Interrupt rates froa microseconds to seconds 

- Highly Accurate tlaebeae (5 PPM) 

• 5-blt Sanaa switch, readable by the proccasor 

• Hardware alngle-atep capability 

•• ACTION PROVEN •» 

The MUSTAHC-020 la already on the Jobl And winning aclalu In Industry, 
commerce, bualneaa and several government agencies. The delivery tla.ee were 
cJoae to schedule. We are hearing back nothing but praise (and nore ordera). 

If you are considering the purchase of a Muatang-020, be advised that the 
price wlJl increase In the second quarter of this year, 

Experienced usere are awed at the tremendous power and speed of the 
Mustang-020, froa 0at«-Coap. Eapeclally when compared with other 68XXX 
systems. Not only Is It more practical than all the othera, but tt Is such 
more coat efficient. Compare It to any other 68XXX and you will aee why! 



Dual 5" 80 trk. Floppy 
Mo Wlncheater 






Wlncheater a 
1 Floppy 


020 Board 

Cabinet 

5"-80 trk Flopp) 

Floppy cable 

0S-9 68K 


(2 


$2750.00 

299.93 

> 539.90 

39.95 

350.00 


(I 

Wlncheater cable 
Wlncheater controller 
25 Kbyte Wlncheater 

Total Syatem 
Leaa 51 

S/H UPS 


$2750.00 
299.95 
269.95 

39.95 
350.00 

39.95 


Total Syatem 
Less 51 


$3979.80 
-198.99 


395.00 
895.00 


S/H UPS 


$3780.81 

20.00 


$5039.80 
-251.99 


Total 


$3800.81 


$4787.81 
20.00 



Total 



■0TI: 68881 Co-Frocesaor Add $495.00 

OnlFI.KX $450.00 

leaa $350.00 (0S-9) Add $100.00 

Prices and Specifications subject to change. 



$4807.81 
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FLEX 
User Notes 



Ruiald U. Anderson 
35*0 Sturbridge Court 
Aim Arbor, Mi 48105 



A few months ago, I presented a program that opena an 
Input and an output file and simply reada the Input file 
and writes It to the output file. I did that aa an 
exaaple of tilt handling in FLEX. I alao pointed out that 
while the file la running through the proceaaor you can 
"filter" It. That la, you can make changea In the atrlng 
of charactera to do thlnga that you want to do to 
convert a file froa one format to another, for example. 

Thla month 1 have prepared two useful utility programs 
In Aaaembler baaed on that skeleton program. The first 
and simpler of the two, reada a text file In Stylograph 
format and writes an output file In PAT or EDIT format. 
The dlffe ranee la fairly small, but very important. Stylo 
puts no carriage returna within a paragraph. It aavea 
each paragraph aa one very long line. Most other editors 
Including PAT, PIE, and TSC EDIT expect llnea not to 
exceed 128 bytaa or so, and almply throw away the overflow 
when reading a STYLO file. Thla utility called SIYTOPAT, 
almply reada the file Into a line buffer. If a CR la 
detected, It wrltea a line to the output file. If the 
line gets too long. It chsnges the next space to a CR and 
wrltea the 11ns to the output file. 

The only complication beyond our skeleton program to 
copy a file, la that It reada the Input file Into the line 
buffer and then wrltea a line to the output file. The 
aectlon of code from line 58 to line 81 do all the 
converalon work. 1 have commented nearly every line of 
that aectlon. Eaaentlally the X register oust be aet to 
point at the Input file File Control Block, ao t used the 
Y reglater to point at the line buffer poaltton where the 
next character la to be placed. At the atart of RDL00P, 
a counter KCOUNT la aet to zero. It la Incremented for 
each character atored In the line buffer. A few llnea of 
code look for apaces st the stsrt of s line snd throw 
them swsy. If this Is not done, double spacea at the end 
of sentences put s spsce st the stsrt- of the next line, 
should the line hsppen to bresk st the end of s 
sentence. 

When the RCOUHT gets to be 60 (the constsnt LENGTH st 
the stsrt of ths progrsm) the Input file Is resd until s 
spsce is found. The spsce Is overwritten with s CR snd 
the execution falls through to the Label WRITE. WRITE 
points X st the output file FCB, clears s WCOUNT, snd 
snters s loop to resd the line buffer using Y ss the 
pointer. It Increments WCOUNT for esch chsrscter 
written, snd when WCOUNT equsls RCOUNI, It is done snd 
brsnehee around to RDLOOP to get another line. End of 
file cauaea exit aa In the aample program given 
previously. 



BYTES la a program that counts the number of bytes In 
• binary flla and rsports In both HEX snd Decimal form. 



I haue prepared two useful 
utility programs in Assembler 
based on a skeleton program 
that open* an input file anil 
simply reads the input file and 
writes It to the output file.... 



BVTES is a program that 
counts the number of 
bytes in a binary file and 
reports in both HEH and 
Decimal form. 

It also reports the program 
starting or transfer address. 



It alao reports the progrsm starting or trsnsfer 
address. 1 first did BYTES In PL/9 snd I will Include 
that Hating ao you can compare the programs. 1 note 
that having done the PL/9 program 1 almply went down the 
program and coded It in Aaaembler almost line for line, 
except that I waa able to uae a lot of FLEX routines In 
the proceaa. BYTES only reads sn Input file. There Is 
no output file, but rsther, It reports the totsi bytes 
snd trsnsfer sddress on the terminal. I therefore had 
only to open the Input file. Perhapa thla la a good 
point to break and dlacuaa the FLEX routlnea uaed. 
Theae are all deacrlbed In the Advanced Programmer's 
Culde, which many of you don't have. 

PUTCHR <$CD18) 

Thla routine expects you to hsve put s chsrscter In 
the A accumulator. It outputs that character to the 
terminal and doea not change the contenta of any reglater 
except the A accumulator. All of theae FLEX routlnea are 
entered with a simple JSR to the addreaa Indicated. 
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PCRLF (SC024) 



WARHS (SC003) 



This routine outputs a Carriage Return and Linefeed to 
the terminal. PCRl.F counts the lines that you have 
output and causes the FLEX PAUSE feature to work after 
you have output the number of lines you have sec with the 
TTYSET utility If PAUSE Is enabled. You need not load any 
register with anything In particular before calling PCRL.F, 
and no registers contents are lost, 

OOTADR (SCD45) 

This routine outputs four Hexadecimal digits to the 
terminal load X with the address of a 16 bit Integer 
value <for example TtTBYT In the BYTES program) and JSR 
OUTADR, and the Hexadecimal value will be output to the 
terminal . 

OUTUKC CSC039) 

This routine outputs a 16 bit value as a decimal 
number in the range -32768 to +3 2767. If the B 
accumulator contains zero, it simply outputs the number 
using the number of character positions that the number 
occupies. If B is not zero. It includes leading spaces to 
make the total character positions 6 (five for the number 
and one for a minus sign), 

FHS ($0406) 

This Is the File Management System call. What it does 
depends on the function code chat is sec up in the File 
Control Block to which X is pointing. For example if X 
points at 1NF1LE In STYTOPAT, and the file Is open for 
READ, FHS return* the nexc character of the file in che A 
Accumulator, If no error is detected, the zero flag of 
the processor is set. If an error IS detected the zero 
flag is clear. BNE ICKKOR following the FHS routine call 
will send the program operation to the ERROR handler if 
an error has been detected. ERROR ff8 Is the signal for 
end of InptiT file, and the program exits normally when 
thar error i.i detected. All other errors trigger .t call 
to the next FLEX rout ine 



RPTERR (SCD3F) 

RPTERR reads the error status byte in the FCB. The X 
register must be pointing at the FCB when the call Is 
made. RPTERR reads the FLEX ERRORS. SYS file and reports 
the appropriate file error message and returns to che 
program. 

CETFll, (SCD2D) 

On entry, the X register points to an FCB. This 
routine gees the filename from the command line and puts 
it in the FCB. 

SETEXT <$CD33) 

This routine Is entered after CETFll . If the user did 
NOT specify an extension wlch the filename on the command 
line, SETEXT will supply a defaulc extension specified by 
Che program. An extension code must be In che A 
accumulator. If che user DID specify an extension, it 
will be left alone. A table of the codes follows: 

BIN 

1 TXT 

FMSCLS (SD403) 

This is the "emergency ball out" routine. If a file 
error is detected* this routine may be used to close all 
open files Immediately. 



All programs that are run under FLEX should normally 
exit by a jump to this address. WARMS restarts FLEX so 
that the +++ prompt appears and it is ready to accept 
another command, 

I realize that these descriptions are brief, but a 
look ac che program listings will show how they are used. 
Now to continue discussing the program BYTES, we must 
first describe a binary file in FLEX. The first byte of a 
binary file is always $02, which is the signal for a block 
of bytes to be loaded. It is followed by a double byte 
that is the load address. After that comes a byte count 
indicating how many bytes are in the block to be loaded. 
Since a single byte can represent numbers up to 255 when 
considered as an unsigned value, the maximum number of 
characters in a block is 233* When che block has been 
loaded, the next character must be either another $02 
designating another block to be loaded, or a $16 
indicating that the next double byte is a transfer 
address (starring address for the program). Though a 
program might have more than one transfer address, the 
laat one is the one chat FLEX uses, so we Dimply save the 
transfer address tn XFKRAD for printing at the end of the 
program. 

This would all be quite simple except for one thing. 
Some of the compilers including P1./9 that are single pass 
compilers, write nulls to the output file if the 
destination of a Jump or branch i« not known when the 
output file is written. Later, they overwrite the branch 
address with the correct value by me^ns of setting the 
load address back to the Jump location and loading a few 
bytes there. if we count all the overlays, the byte counc 
for the program is Incorrect. Logic has therefore been 
built in to see that a load address is earlier than the 
last loaded byte, and chose bytecounta are not added to 
the total. Afcer the file la closed, the values 
accumulated as the total byte count are output using 
OUTADR and OUTDEC, in Hexadecimal and Decimal form. 

You can see that the assembler program listing is 
about twice as long as the PI / 9 listing. The PI/ 9 
program has one problem. Integers In PL/9 are SIGNED, so 
that if the load range of the program happens to cross 
$8000, the wrong byce count is given. The program could 
be written In "C H since that language has an "unsigned 
lnt" variable type, Once the assembler program was 
working I made a few improvements in it . If the first 
byte of the file Is not $02, the program exits and 
reports "FILE NOT BINARY". 

Both of these BYTES programs could be fooled by a 
program that, for example, first overlays a FLEX jump 
vector in high memory and then loads the program in low 
memory. If you write utilities to do this, and want a 
byte count, you will have to put the overlays at the end 
of the program so that che load address will not go 
backwards. It would be possible to write a considerably 
more complex BYTES program that would maintain a load map 
of all program bytes loaded, and count all bytes not 
within the previously loaded areas, whether forward or 
backward in load address. 

1 hope these programs might serve two or three good 
purposes for those of you who are interested in writing 
assembler programs. First, they Illustrate how the FLEX 
routines are used. Secondly, che BYTES program follows 
the PL/9 program rather closely. It might serve to show 
how to code a program In assembler once you have a high 
level language version of it working. I have often done a 
program In BASIC first, and then used that listing for « 
model for coding of the Assembler program, 1 note that 
the Assembler version is about 325 bytes long, and the 
PL/9 version is about 823 bytes. I also would like to 
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point out that Che Assembler program would be such 
longer (both Listing and tocal code) If lc did not use Che 
FLEX routines such as DUTDEC and OUTAUR. The aame nay 
be said for the PL/9 progran Hating, although the code 
for the I/O library fur.ctlona IS included in the byte 
count for that progran. 




Before anyone gets all bent out of shape, I know, this 
Is a FLEX column (though It nay undergo a name change In 
the n«ar future). This la Just so lntereatlng and 
important, that 1 must give you the low down. My company 
ordered a MUSTANC-020 frou South Eaat Media In December. 
It has arrived. Remember now, that I have never operated 
a computer with OS-9 before (except for a few evenings 
with It on the Color Computer gone tliae back). On first 
glance, the whole thing looked rather overwhelming. The 
box reached ay office about 3:00 one afternoon. 1 spent 
aoae tine with ay co-worker Doug Caae looking at It and 
trying to decipher what aurely could have been Creek just 
as easily as not. Next aornlng Doug was 111 and I had 
the coaputer all to ayaelf. By 9:00 I was booting froa 
the hard disk. That afternoon 1 loaded Hlcroware "C", 
and compiled my flrat C program on It. It took 21 
seconds to compile a "Hello There" progran. I aust edalt 
that 1 aa not used to OS-9, and I* had not LOADed the C 
compiler modules Into RAN first. 

Later 1 decided to get the Ram Dlak enabled, and put 
all the C Library flies on It. Then t moved my aource file 
to RAH Disk and That aame program complied In 4.7 
seconds flat. Of courae that la with the C compiler 
"loaded" Into memory also. For a comparison, Lattice "C" 
on the Tandy 1200-H0 (8086 processor) compiled that 
program In 41 aeconds. Hy 6809 system running at 2 Ml z 
with an 8" double density floppy disk compiled the "hello 
there" program In 103 aeconda. 

Being a one-track person, as I am, 1 tucked the system 
under my ara and brought It home. Let me preface the 
following reaarka by saying that Wlndrueh HcCoah "C" and 
Hlcroware "C" have the aame origin, both having been 
written by James HcCosh. Hlcroware purchased that C and 
has done a lot of things with It, Including porting It to 
the 68000 environment. what I mean la that the 
difference In execution times reported below HAS TO BE 
primarily the difference In processors and hardware (Ram 
Dlak and pre-loaded programs). 

A couple of yeara ago 1 wrote a benchmark program with 
which I have teated a number of compilers for compile time 
and execution time doing a number of different sorts of 
calculations and data movements. I had to multiply the 
loop count a for the various testa by ten so 1 could time 
the 68000, The times have been divided by ten to reflect 
the aame loop counts as the 6809 benchmark. The 6809 
tinea reflect those of a 2 HHl . 6809 ayatea running FLEX 



As a matter of Interest, the total compiler size (in 
Bytes) Is roughly UOK for the 6809 version and 1J5K for 
the 68000 version. It la lntereatlng to note that the 
compiler alze ratio la alaost the same aa the output code 
alze ratio. The compile tlaea above certainly reflect the 
fact that one waa done with floppy disks and the other 
primarily in RAH, 1 think thla Is a fair coaparleon 
becauae Raadlak Is not available to many of ua thet have 
6809 aysteas. 

The Array Aaalgn test aaelgns Integer valuea to all 
the elements of an array of dlmenalon 1000, and It 
repeats thet operation 100 tlmea. The aquare root of 
1000.0 la taken 100 tlaea to a precision of 7 digits. 
There ere 8000 Integer multiplies and divides In the next 
teat. The Real multiply divide test is repeated 2000 
tlaea. The next test passes two Real parameters to a 
procedure which asalgna them to two local variables and 
returns. This procedure la repeated 10000 tlmea. The 
value for Bytes In the table la the output code elze. 
Remember that the 68020 uaes machine Instructions that 
are in general twice aa large aa the 6809 instructions. 
It wouldn't be extremely unreasonable to expect the 68000 
compiler to generate twice as much code. However, the 
68000 instructions do more. They operate on a wider 
data bus. The math (particularly the Real math) can be 
done with leas Instructions AND fewer paeaea through 
loopa. 

As you can aee, the real winner (no pun Intended) la 
the Real math operations, which run nearly 18 tlaea 
faater on the 68020 than on the 6809, Needlees to say, I 
as Impressed, It would appear that the progress is real 
and not imaginary. Aa I write this, I have Chia little 
box on the dining room table. It la smaller than ay two 
8" diak drlvea. It haa over 32 tlaea the memory of ay 
6809 ayatem. The hard dlak holda aa much aa about 22 of 
my DSDD 8" floppy dlake. It runs an averege of ten tlaea 
faater in most operations. If 1 were running the 6809 at 
1 MHz, I would be even sore lmpressedll 

Further Impressions 

I am writing thla about a week after the above. In 
that week or a little more, 1 have managed to get JUST 
running on the HUSTANC-020 (the C version of course), sad 
to translate ay editor PAT Into C and get it running on 
the HUSTANC-020 aa well. Preaently It all works but I 
have a few rough edgea to polish before 1 start to 
distribute copies for testing. I don't think the debug 
will be ss long ss It was for the original FLEX veralon, 
alnce the debug waa largely a matter of finding the 
places where my tranalated rode didn't do what I 
expected. I learned one leason about C that I will heed 
from now on. When In doubt about operator precedence, 
use parentheses. For example, In one place I had the 
expression k- cury << 7 ♦ curx; That is supposed to 
calculate the array Index (or a position on the screen 
represented by Line cury and column curx. It seeas that 
the addition takea precedence over the shift operator so 
what I got waa: k- cury << (7+curx). What I wanted was: 
k- (cury << 7) ♦ curx. Of course the way C evaluated It 
gave me nonaense that took a couple of daya to aort out. 



6809 



68020 



Compile time 
Array Assign 
Square Root 
Integer * / 
Real Mul Dlv 
Param Passing 
Sieve 
Bytes 



120 sec. 


8.7 sec. 


4 


0.62 


14 


1.00 


3.2 


0.45 


18.5 


1.18 


2.75 


0.93 


10.0 


1.33 


UK 


16K 



Now for aome further impressions of the 68020 system 
and 0S-9. Flrat let me aay that the ayatem haa performed 
flawlessly. One day I reached over and accidentally 
turned the ayatea off while writing a file. That cauaed 
me to have to reformat the hard disk. Such stupidity on 
my parti Other than that, the ayatem haa been completely 
reliable, I learned how to -use the screen editor that 
cornea with OS-9 (called SCRED) and found It quite 
reasonable to use to get PAT typed In and debugged to 
the point where 1 could atarc ualng It on Itself. It Is 
alaoat lmposelble to eeparste the Impressions of the 
hardware from the actions of the software, ao perhaps the 
two will aerge unavoidably here. 
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OS-9 Is not difficult Co learn, except for one problea 
I had becauae I had been ualng an IBH clone for Che paac 
year. KS-DOS uaaa che coaasnd 'cd' Co change 
directories. OS-9 uaea 'chd'. Ic Cook abouC three days 
for ae Co aake Che awlcch. In chac time I aaw an error 
aeaaage probably 20 tlaea an hour. That la not a 
coaplalnc about OS-9, alnce once I goc uaed to che 
coaaand all went well. OS-9 DOES a lot of thlnga. ly 
that I aean that even when you are running a prograa, It 
attll aonltora a nuabar of keya on the teralnal. For 
exaaple "C will Interrupt the prograa and "E will abort 
It. *S (xoff) will atop output to the teralnal until you 
type *Q (icon). Thla la all nice except that FAT uaea all 
chose keya for editing functlona. It turna out that 
there la no problea becauae OS-9 provides a way to 
dlaable those funcclona through a utility called Cnode 
(noc unlike TTYSET In FLEX). Fortunately chera la 
provlalon for ayatea calla In Klcrousre C and lc la 
poaalble Co call cnode co aec all che key values Co nulla, 
chua disabling choae funcclona froa che polnc of view of 
Che operating ayacaa. FAT restores Che "normal" Caode 
psraoetera on exit. 

A dsy or two after the MUSTANG-020 arrived, we got 
curious and connecced a aecond teralnal. We found IC 
staple co gee lc going, and noted chac cwo people could 
uae lc wlch no degradation In performance noced excepc 
when coaplllng a large prograa. Of course che doe che 
processor la available la divided becween che users, and 
lc waa obvioua Chac Chera waa another terminal connecced. 
In operations like multi-user word processing systems, a 
uaer would never noclce any degradation In performance. 
I'd gueaa the little box would support 8 or 10 users In 
such applications quits nicely. We found chac we could 
each list a file Co our ceralnala alaultaneoualy and not 
notice when the other uaer finished listing. That Is, 
the aystea can handle two ceralnala at 19. 2K baud without 
slowing either one down. 

This discussion wouldn't be coaplece without aenclon of 
cha face of che 2 aegabycea of RAM. OS-9 nicely uaea a 
pare of Chac aeaory for a KAMdlak, which greatly apeeda 
up Che coaplle operation. I waa able, wlch the RAMdlsk 
functioning and all of the C coapller LOADed into RAM, to 
provide for PAT to uae an edit buffer of 100K! All of the 
FAT C source file fits in less Chan half of chac edlc 
buffer. It is a graac convenience Co be able Co edit very 
large files In one chunk Jusc for che convenience of 
global changea. I could run back and torch from 
beginning, Co look ac variable declarations Co end, Co add 
debug funcclona or Co check on some of che lowasc level 
functions, over and over again without spooling some of 
the file to disk. Of course the buffer could be ouch 
larger, but I feel 1O0K to be wore than adequate. SCRIED 
allowa the uaer to aperlfy the buffer size, but haa a 
default of only I6K, which is good enough for about 4 
pagea of single apaced typed texc, coo aaall for ay 
caates. I got tired of typing In: SCRED FAT.C -b-70k or 
lta aore stripped down version -b70. I'd rather have a 
configurable defaulc, or one chat la large enough for all 
pracdcal editing. 



Lately, I want to say that theae worda are 
unsolicited. I waa NOT given a Huatang-020 to play with. 
The coapany for which I work 80UCHT one at the advertlaed 
price. Ve BOUGHT OS-9 and the Mlcrowsre C coapller. Hy 
good review here la baaed on the PERFORMANCE of the 
ayatea indicated above in the benchmark teata, and aa 
"felt" during the Intensive use of it for a week. Perhaps 
I should report that FAT 6809 version In PL/9 la now 
16,700 bytes aora or less. FAT in Mlcroware C on the 
Mustang-020 la 22,700 bytea! I had fully expected It to 
grow to 12K or ao, and waa veiy pleaaantly surprised st 
lta final else. seat of all, with the C coapller LOADed 
Into RAH and the .LID files on the rsadlak, All of PAT 
coapllaa In 7} aeconda flat. Were It not for thla 
performance, it would hsve tsken ae several tlaes aa long 
Co gee PAT cranalaced and debugged. I should alao 



aenclon chsc we did noc buy che asth co-processor for 
the systea, so all the cluing is baaed on che 68020 
alona. Hy hac la off for che fine single board coapucer, 
to Data Coap for the nice packaging of thla aystea, and 
to Mlcroware for a vary good operating systea. The 
Mustsng-020 looka nice, la aaall enough to carry under 
one era (about like a large dictionary) and VERY capable. 
I aa alao lapraaaed with the large amount of aofewara 
already available for lc, and che other aoftware coming 
along aoon. 

I ahould aentlon that OaegaSoft Paacal la already 
available for it, I have a copy ready to teat, and 1 
ahould have a review available by next month. I alao have 
a copy of Stylo for It, which will be reviewed ahortly. 
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MORE ABOUT C AND MEMORY 

I was trying to decide what to write about this 
month. I have two good choices from last month's column, 
Flrat, 1 promised to talk about the memory nodule header. 
Secondly, 1 had a few more things to say about C programs 
and how memory geta allocated. Selng that 1 an back In 
school right now and my time Is Halted, I have decided 
to talk about the later topic and leave the memory module 
for next month. Sorry to anyone who was counting on the 
module header topic. 1 think this month's topic will be 
Interesting, even If to those who don't program In C. 

We should back track a little and understand how C 
Is compiled with the Mlcroware C Compiler. 1 haven't 
worked with any of the other available compilers, but I 
believe they work In a similar fashion. When you start 
the compiler with a line like: 

ccl prograo.c 
a number of things happen. First, c.com is created. 
This file will contain the instructions for the rest of 
the compilation. Next, c.prep Is executed. It goes 
through the C program and processes the the pre-compller 
commands. It takes care of things like flocluded 
<atdlo.b> and fdeflne NULL 0. Next the actual C compiler 
goea Into action and converts the code into an assembly 
language source. Level 1 users have a 2 pass compiler; 
Level II users, a 1 pass compiler, C.aam converts the 
code In a linkable module, Finally, clink takes the 
module, catart.r, nodules froacllb.l and any others you 
specify and links then into an executable code. 

A, lot can be learned from examining the assembly 
language code generated from the C source code. But 
before plodding ahead, It Is best to talk a bit about the 
location counters that occur In the assembly language 
code. First, there Is the PSECT. It Is the instruction 
location counter, It indicates the atart of source code. 
It contains 6 arguments. They are the module name, 
type/lang, attr/rev, edition and stackslre . The PSECT 
does nothing for reserving direct page or data area. For 
this, there is the VSECT. Finally, there Is the CSKCT 
which la the baae offset counter. If you are at all 
lntereated take a look at /d l/SOURCES/os9defs . a on the C 
source disk thst came with the Microware C Language 
disks. 

Now thst we have a little knowledge under our belt, 
let's take a look at a simple C program. Thla one 
defines three Integers and assigns the value of 5 to "c". 

maln() 
( 

lnt a, b, c; 

c-5; 
) 

To get an assembly language listing of this, we enter: 
ccl ctest.c -a 



The "-a" tells the C compiler to atop at the assembly 
language level. The assembly code It creates looks like: 

psect cteat_c,0,0,0,0 

nam ctest c 

ttl main 
main: 

pshs u 

Jdd #_1 

lbsr stkcheck 

leas -6lb 

ldd 45 I 

std 0,sl 

leas 6,s 

puis u.pc 
_1 equ -70 

endsect 

Notice the PSECT has the name "ctest_c" and the rest of 
the arguments are 0, which means this Is a subroutine 
file. Our C program is entered through cstart.r, the 
linkable module that branches to our main. The first 
thing "main" does Is to push the U register on the stack. 
Next D is loaded with the value -70, which is how ouch 
stack space Is needed by main (Ignore the minus sign). 
Three Integers need 6 bytes, plus 64 more for the 
function. The total Is 70. A long brsnch to subroutine 
atkcheck is osde to verify thst there Is enough spsce. 
A return means everything Is O.K. The "leas -6,s" 
reserves 6 byte on the stack for the Integers (thst's 2 
bytea per Integer). For "c-5", register D Is losded with 
5 and It Is stored at "0,s", the spot for "c". "B" would 
have been 2, a and "a" would have been 4,s. The "leaa 6, a" 
undoes the "leas -6, a" and the "puis u,pc" restores the U 
register and cauae a return from the subroutine. 

Last month I showed that there were no VSECT'a In a 
previous program thst some resders had a problem. The 
solution waa to Increase the data area and give nore room 
for the stsck to grow. Is It possible to get a VSECT 
from the C compiler? Let'a try rewriting the previous 
program with one change. We'll put the Integer 
declaration outside the "main" function. 

lnt a, b, c; 

malnO 

I 

c-5 

) 

Nov C muat do aomethlng about the three Integers. They 
can't get stack space In main since they are outside of 
it, The assembly listing: 



psect ctest_c, 0,0, 0,0,0 

nam ctest c 

vsect 
a_: rmb 2 

endsect 

vsect 
b : rmb 2 
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endaecc 

vaect 
e : rmb 2 

endsect 

ccl main 
uln: 

pah* u 

ldd l_l 

lbar atkcheck 

ldd *5 

acd e_,y 

pula u,pc 
_1 e<lu -64 

endaccc 

Three VSECT'a have occurred. They create three global 
labela. They are "•_, b_, and c ". The Little underscore 
la added to each letter to help dlaclngulah thea from 
poaalble reglatera. At link time, apace for the three 
lntegera will be reaerved In the data area. Notice chat 
64 bytaa are again reserved for the funcclon at " I". 
Thla clae D la loaded with 5 and It la acored ac "c_,y". 
The ¥ register polnca Co the start of memory in C 
prograas. 

The varlablea In the flrsc C exsisple sre known ss 
sucomsclc varlablea. They are unique to the funcclon. 
Outside of the function, they are not available. When the 
function la exited, Che varlablea are gone. In Che 
aecond exaaple, external variables are uaed. Theae 
variables are outalde the function and they can be uaed 
by It and other functlona. There are advantages to and 
dlaadvantagea Co boch. Using "auco* vsrlsbles will save 
■eaory. The line: 

std O.s 
tskea only 2 bytes of aeaory. While Che line: 

takea 5 bytea. Usually, larger code aeana longer 
execution tlae. So, If you use "auto" varlablea, they will 
aeceaaed faater with less overhead. Using global 
variables does have lta advantages, too. All functlona 
can use the variables directly wlchouC having to paaa 
chea aa arguaenta In funcclon calls. The trade-off la 
slower execution end larger prograa aire. 

fortunately, you can have lc boch ways. Kleroware C 
has a non-acnadard storage claas celled direct. If you 
declsre s global to be direct, the variable will be placed 
In the direct page. 255 bytes are allowed for the direct 
page variables. If you use more, Clink will tell you 
about It. Another method to Incresse speed Is to use 
register. The U register can be used once In a function. 
The following listing shows use of boch, dlrecc and 
register. 

dlrecc Int a, b; 

nslnO 

I 

register lnt c; 

b-10; 

e->; 

I 

psecc ctest c, 0,0, 0.0,0 

naa cceac c 

vaect dp 
a_: rab 2 

endaect 

veect dp 
b_: rab 2 

endaecc 

ttl oaln 
aaln: 

paha u 

ldd r_l 

lbsr _atkcheck 

ldd 110 

std <b_ 

ldu 15 

puis u,pc 

1 equ -64 

cndsect 
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Notice the VSECT contains "dp", Indicating s direct psge 
variable. Variable "b_" la loaded with 10 ualng the 
direct page symbol "<". Thla line takes only 2 bytea of 
aachlne code. Register U Is used for varlsble "c". One 
line of code la all that la needed Co load Che value 5 
lnco It. The aosc effective uae of register varlablea In 
loop countera. They will reault In laprovea apeed of 
execution. 

There la a way to cauae a VSECT to occur within a 
function. C provldaa a atorage claaa called atatlc. 
Static cauaea Che compiler to provide daca apace for 
varlablea. The following la the C version using ststlc 
snd lta aaaaably Listing 

aalnO 
I 

atatlc lnt a, b, c; 

c-5; 
> 

peect cceac_c, 0,0, 0,0,0 
nam ccesc c 
ttl aaln 
main: 
paha u 
ldd I] 

lbar _stkcheck 
vaect 
2 rab 2 
endsect 
vsect 
_3 rab 2 
endsect 
vsect 
4 rab 2 
endsect 
ldd 15 
std _4.y 
puis u.pc 
1 equ -64 
endaecc 

Here Che variable names In the ssseably code sre not the 
onee we used In the C source. We uaed "a, b, and c". 
They becaae "2. _3 and _4", respectively. Theae sre how 
labels sre lnternslly represented. Also, there sre no ":" 
following the lsbels. All this aeana, the varlablea are 
known only to the function and noc globally. Using «caclc 
lets the C funcclon ereace variables thst sre not 
destroyed on exit, but are known only to It. 

USING C VARIABLES 

I've Included a C prograa that will multiply two 
matrices. A mscrlx la a aec of nuabers srrsnged In rows 
and coluana. An exaaple of a mscrlx la: 



Thla one la 2x3. lc contains 2 rows and 3 columns. A 
aatrlx csn be aultlplled by another, Thla next aatrlx la 
3x1. 



1 

A criterion for aulclplylng a matrix by another la that 
the coluana In the first must equal the rows in the 
aecond. The reaulclng aatrlx will be Che number of rowa 
In the first by the number of coluana In the next. 
Multiplying theae two examplea will give a matrix that ta 
2x1. The cells in the answer are Che aua of Che producta 
of rowa In the flrat matrix and the coluana In the 
aecond. So, the flrat call In the anawer la: 

4x3 + 3x11 ♦ 6x1 - SI 
The aecond cell la 48. I'll let you compute this one. 
The resulting mscrlx looka like: 
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51 
46 

This month's progrsa will coapute this all for you. It Is 
llalced Co matrices chac are 10x10 using Integers. 

The prograa la given 3 parts. One of Che nice 
feacures of C la chac program can be wrtcten In pares 
and linked cogecher aa a final seep. Ihe advancage is 
chac all purpoae rouclnea can be creaced and used over 
and over. A good example la che CLIB.L chac concalni all 
Che C linkable modules like prlncfO, fopen(), and so on. 
Another sdvancage la chac aodulea can be urlccen, 
debugged and linked later. Once a aodule works properly 
there la no reaaon to continuously recoaplle. When all 
che aodulea are flnlahed chey can be coablned ac link 
tiae. Using auch a aethod will ahorcen programming tlae, 
since needleas compiling Is eliminated. 

Our prograa has 3 parti. They are aacrlx.c, 
loaulc.c and aaulc.c. They are In Llatlng'a 1, 2 and 3. 
It Is easiest Co do che laat 2 llatlnga. Compiling then 
with 

eel loaulc.c -f and ecl mnult.c -r. 
Finally, when the laat part la written enter: 

ecl aacrlx.c loaulc.r aault.r -f-aacrlx 
Matrix. c will be compiled and linked wlch loault.r and 
aault.r. The "-f-" tells what che execucable aodule is 
Co be naaad aacrlx. 

The aodulea uae aoae of the variable techniques I 
calked about. In aacrlx.c declaring che aodulea ahead 
of "aalnO" cauaee thea Co be external variables. In 
mauler "extern" la uaed to tell the coapller that 
aoaewhere outside of the file, the varlablea have been 
declared. The loaulc.c rouclnea gee che matrices passed 
aa polntera racher Chan by external reference. These 
progreae give s good exsaple of using both 'auto' and 
'extern' varlablea. 

We've covered che aajor acorage claases of C 
lsnguage. The bast wsy to get sn understanding of thea 
le to take try thea ouc . You alghc went to use the "-«" 
option of che C coapller snd compile your Usclng down Co 
esseably langusge. Or you csn use this aonch'a prograa. 

Next tlae we'll get back to talking about che aodule 
header, ae I proalaed. And I'll have anocher a prograa 
for you Co try. Until Chen, have a good monthl 



Llatlng 1 

1 /* File name: matrix. c 

2 To compile: eel aacrlx.c loaulc.r mauler -f-aatrlx 

3 Createa: /dO/cada/oat rlx 

4 Date: 15-JAN-86 

5 Uae: Hlcroware C Coapller */ 
6 

7 'define SIZE 10 

6 

9 lnt 1[SIZE)[SIZE); 

10 lnt alSIZE)[SIZE); 

11 lnt a(SIZeJ(SIze); 

12 direct lnt lrow, lcol , 

13 arow, acol, 

14 arow, acol; 
IS 

16 a*ln() 

17 ( 

18 lnt 1, J; 

19 prlntf("\n\n Matrix Multiplier Version LOW); 

20 prlncf("\n Maxlaua matrix alze la 10xl0\n"); 

21 prlncf("\n Column alze of Hacrlx 1 ausc equslXn") 

22 prlncfC" row elze of Hscrlx 2\n"); 
23 

24 /• Entering dscs for Hscrlx 1 */ 

25 prlncf("\n\n Dscs For Matrix l\o"); 

26 prlncf("\n Encer row alze: "); 

27 acanfC'Xd", ilrow); 

26 prlncfC Incer coluan else: "); 

29 acanfC'Xd", alcol); 



30 prlntf("\n Enter data for Cella of Hatrlx l\n\n"); 

31 readaatdrow, lcol, 1); 
32 

33 /* Entering data for Hatrlx 2 */ 

34 prlncf("\n\n Data For Matrix 2\n"); 

35 prlntf("\n Encer row alze: "); 

36 acanfC'Xd", imrow); 

37 prlncfC" Encer coluan alze: "); 
36 acanfC'Xd", iacol); 

39 prlncf("\n Enter data for Cella of Matrix 2\n\n"); 

40 readmat (arow, acol, a); 
41 

42 /* Calculating Hatrlx multiplication */ 
4 3 arow-lrow; 

44 acol>acol; 

45 aaulcO; 
46 

47 /* Write results */ 

46 prlntf("\n\n\n Multiplication Reaul ta\n\n") ; 

49 prlntfC" Hatrlx l\n\n"); 

50 wrltematOrow, lcol, 1); 

51 prlntf("\n Hacrlx 2\n\n"); 

52 wrltemattarow, acol, a); 

53 prlntf("\n Reaul t\n\n") ; 

54 wrlteaat<arow, acol, a); 
55 

56 } 
57 

Llatlng 2 

1 /* File nam*: loault.c 

2 To compile: ecl loault.c -r 

3 Module: loault.r 

4 Date: 13-JAN-66 

5 Coapller: Hlcroware C coapller */ 
6 

7 'define SIZE 10 

6 /define TRUE 1 
9 /define FALSE 

10 

11 /* Input/Output Rouclnea for Hatrlx Multiply */ 

12 readaatCrow, col, mat) 

13 lnt row, col; 

14 lnt aac|SIZE]|SlZE); 

15 { 

16 lnt 1, J , k; 
17 

16 for (i-0; Krow; 1-M-) 

19 for (j-0; j<col; j*+){ 

20 prlntf ("Value for Cell X3d X3d: ",1 ,J ) ; 

21 acanfC'Xd", inat tl] I j ] ); 

22 ] 
23 

24 while (changeltO— TRUE)! 

25 prlntf ("ENTER row coluan value »"); 

26 acanfC'Xd Xd Xd", 41, 4 j , 4k); 

27 «ae[i][j]-k; 
26 ) 

29 ) 

30 

31 

32 /* find ouc if we change any cella */ 

33 changelc() 

34 { 

35 char anawer[ 10] ; 

36 lnt c; 

37 c -FALSI; 

38 prlncf ("Change any valuea? Y/N \n"); 

39 acanfC'Xe", answer); 

40 if ((anawer(O)--'Y') |j (anawer[0]--'y' )) 

41 c-TRUE; 

42 recurn(c); 

43 ) 



45 /* Vrlce a aacrlx Co the 

46 wrlteaat(row, col, Bat) 

47 lnt row, col; 

46 lnt as t[ SIZE | [SIZE]; 

49 ( 

50 lnt i, j; 

51 for (i-0; Krow; !++){ 



teralnsl */ 
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52 

53 

5* 

55 

56 ) 

57 

f' 



for U-0; J<colj j++ ) 

prlntfC I6d".B«t!l)lj)) : 
prlntf("\n">; 



1 

2 

3 

4 

5 

6 

7 

8 

9 • 
10 ( 
11 
12 
13 
14 
15 
16 



Llntlng 3 
File nine: umult.c 
To compile: ccl mmult.c -r 
Crejcea : mmult.r 
Dace: 13-JAN-86 

W» e: Hlcroware C Compiler 

(define SIZE 10 /• Matrix llze */ 



DltO 

extern lm 1 ( SIZE} [ SIZE) ; 
extern int m[S!ZE} [ SIZE] ; 
extern lnt s[ SIZE] j SIZE] ; 
extern direct lnt Jrov, Icol. 

arow, ncol . 

erow, acol; 



17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
28 
39 



reglater lnt 1; /* we can uae the reglater once «/ 
lnt j; 

/* compute reaulta and store In oatlrx 'a* */ 
for (1-0; Karow; 1++) 
for (J-0; J<acol; J++) 

a|l)[J]-rcmolt(l, J. Icol); I* lcol-mrow */ 

} /* end of mault */ 

/* Calculate the reaul t for one cell In the answer */ 
rcnultd, J, k) 
lnt 1, i, k; 
[ 

lnt temp; 

reglater lot q; 

temp-0; 

for (<j-0; q<kj s++) 

temp4-l[l)U)*a[<,](j) ; 
) /* end of result */ 



OS9 NETWORK 



OS-WNST toonecte ill lypei of divicei through thi octworking lint. Each device it 
accessed bj thl *L*i>ds\rd08-9 pathlilt formal: 



>/<dtv1C4 p*l»> 



Fortsemple: 



/nrt/iyitnl/hO/doc/oa'ije) 

/*«t/iytte*?7dZ/beclup/Mle 



*/o«i" iperifiei thai thi device ilea e computer esonecfed loth* not* ork, "ajjierarjiihi 
"node nsme"o/ Italian Dimi Tbi node nimi mijibf asugned erty legal device nimi If 
■ y»tem4*. Hugo. Howard. Heckle. Jeckle), Followini ihia ii • complete OS-9 poihliit 



«-9 



lyltfl 



rrrn 

lea /no n /i«i 



1 



r 



Mil 

> /net /« PC fi 



rtrir-ntrd at reFerenCld tl 

/ntt/iyttta}/.* /nat/imeo*/. 

Ej ijitr-"? »y ijr*lc*l 



jiCTyOftt jludwuk 



M«jvr ( I: Twfl SjrttM *et-ori 



Devic*i can currently be connected la tack other uaiing RS 232 cabin sa lha nelwora 
hardwire In ihii case, pelhliill may bt ilwWnid to (ha following (this luunti 
"point. lo point" networking, «» described In thl de-rid deKripfe*) 



/«nct«Orl< 



e»/«o>vlcc path*' 



Uki other OS-9 diviee*. tbi oami of thi nel-ork itself it bat "find*. Tbn tllnwi a 
computer (o be connected to mora than ooi nilwork. Far mnpli, you might nam* h*o 
type* of nctwo/fc herdweri connected to your ayaltm "/ETHER" and '/MODEM - . 

Because thi Nelwork FiU Manager and divict driviri arc re-entrant, yok> ■■« add more 
of lha aami V/pe of networking porta by adding correaporiding davlct daairlptora; 
"/ETMER2" and "/MODEM2". 

1a thii manner, you can connect your lyilim 10 four oetwork Linn. 



Rftvork Llnat 



■ /ETKtl 
" /CTKChZ 
-fWQOOl 



to a bw ne-twort 

to - pr-Ivitl rvl-ork 

to ■ ifaplr conputer 
to TTT 



Mfur* I: four 3jit*o PtlMrt 

NOTE. 0S9/NET decs ool diUrnim the lypa Of network (ring. but. atari or phyiiea] 
charoetirislJci of (ham. This ii thi reiponiibilil) 1 of th* driven and ay>i*m dtp*ndtn. 
bo rd war a 



IV.QUmKKENTSF^RHTTWOWUNG 

Ta impltmanl OS9/NET. OS-9 Vanjon I 7 lor Later) and at Inat on* running 0S-9 
ijitim H netdad. 

Like all alandard SCF/HUF divlrai. OS9/NET r s c>ulraa both devirr driver* and divice 
diKriptorf. In addition, if "multi-nodi" networking i* being implemented, a "Nodi ID 
Table" data module ii required. Thli labli detcribei Ihe ralationahip between the physical 
atalion ID (node ID) and thi carreapondlng nation name (node name). 

Tbi Network File Manager and thi dedicated ayatem cgmmmd program, "timon", nead 
noipacialcanftguralian 

pfTTWOHX FTLfiUAHAOBa 

The intirnel funetioei of tbi Network File Manager are roughly divided into two pan* 
Tb«u te< operate with each other to allow the tyiun to corr.nuaicate through the oetwork . 

1. Tbi "Rrqueat Sendei': Tbti pa/t HBtU I/O reqweiU to the network. It ia the 
standard inttrface between the file manager and tba ktmalAiaer It riceivea 
a uaar I/O riqueit. builda a meaaagi AAd lindi it over the network. It then 
receive! a earvlce rteponae from Ihe node that received the ma aaga and 
reports thi nodi's italua and/or dau to tbe user progiam. The Reqvait Sander 
usee lite divici driver's "WRITE' enlf) point, regarddae of type of I/O req,veal, 

NOTE: This ii ooly Invoked when ■ uiar program aatcutea an I/O system call. 

2. The "Background MonltOr/Server": This part acta 01 the nttwojVi Incoming 

mm iff monitor/iervir and reiponae sender It rrccivea and paries incoming 
messages from othir sUllons on the oetwork It then invoke* a ayitem 
proem to ctrcuU thi requntod >ir*k< on iu associatid ayslem and /*l«fn» 
the ttaluVdata to thi rcquesle' ovir thi oetwork. If the ioconting meisof* il a 
ruponu Co a rtqgeet. the VtMlIt is p*u«d to the &CQ,ueol Sander The 
ManJior/Sirvcr uitt tbi drivir'l "READ" entry point lo allow Ihe ayttooa to 
get reaponsas (<om requests M wall aa rocieve requests from other lyittmi 

NOTE ThiaitiOvoked by lha prog ran "Nni*o". 

Tbeie funclien* are divided into aiveral a miller function!, which are diactitaed In the 
oast ■action-, 



THE RELATIONSHIP BETWEEN THE ISO OS1 MODEL ANDOSvVrTCT 

Oani rally, the OS-9 kern 1 1 and thi Network File Manaftr correspond lo Ihe OSI modil's 
layer 71 application], b>(prit«nlolIon) and 5 (seiiion). 

Trociog A Network User RaqveilThrough Tbe tSOOSl Model 

1. Thi uhi erograea eaiauUa a wrvica letiwaat to be r'ven statue and data lit 

available*. 

2. (Loyer7: Application Loyor OS-9 kernel) 

Upon receiving the aanri«e roojutlt, thl kernel dispatch ti it \o the cwrtct I/O 
hood ling modulea tin some caaea RBFor SCF i» called!. For OS-9, networking is 
handled exactly like toy other divica handling. This layer doee oat cere whethir 
tbe request goes to tbe network or not It it dfttt, the Niiwork File Manager 
ia called. Consequently, the OS-9 network device ii transparent loth* lyiiem/unr 



'68' Micro Journal 



May '86 



15 



J. (Layer 6: PrtMnUtton Layer: Network File Manager) 

A. Tbt Network File Manager receives epecielitad I/O roquooia end butlde • lo|ic*f 
mtiuft in genrralOSwTt'ET format. It sends the mctuf t to the Session handler 

fityir S). 

B. live Network Fl la Manager receivee the miuift transfer status and data if it 
eiiiu form layer S and returns Ihim to layer 7. 



4. (layerS; Station I ayer: Network Plla Manager) 

A. Tha Network File Manegsr rtciovee the logical menage from layer 6. It than 
handles th* physical device controls and call* tha davica driver (layer it It 
welts for the message to complete t rani mission and then receives the execution 
sistue/dau from the ttnir (passed back from Isjer *X II returns the status 
/data le layer 9. 

B. In the background. 7Jw«" receivee iwo typao of incoming logical mnufti 
Tram layer 4: 

I. Service responses Tram outlying ttaliens art diipelched id wetting p roc run 
(fmm layer*). 

it. Service reo,yt*u from outlying stations art invoked as a separate service 
process, which recu«i*ely calls the application layer. After the proceu' 
completion, a me etc ia tent Wek Lo the requeoler through liyer 4, 

NOTE: Thii le the Background Monitor/Server described p/rviouily in 
the nil Manager deecrlpllon. All system requests originating outside 
the system are p/oeesssd by the Background Monito'/Scrvf r . 

5. (layer 4 through 1; Transport to Pbyiicil Layer: Device Dr *er to Hardware 

CooficurAtioa) 

a. Upon receiving a logical mesial* from level 5. the device driver tendi it out 
onto the network line according to Its phytic*] cherecterietlta, Thi Mould range 
from R3 211C. HDLC or EthceNct to large acale oclwoik communication 
Lines. 

Usually a specialised hardwire level protocol n used fof communication t* 
well «» ihe physical method Tor accomplishing *l Data enc ypUon and de> 
cryption are alu done at thle tm< 

B- Incoming logical meieigos from outer sLallons orr aenl to layer J* without 
touching tbeir content. Interrupt driven or hardware level monitoring for Ihe 
incotning meeaagea mutt be done slter the ey item n brought up 

NOTJfc These layen never leak into the message content*, (hey merely past lham 
to th* appropriate destination. 

1T*T*RFACE BETWEEN THE MTIWORK PILE MANAGER 
A*D THE OSaVNaTT DEVICE DRIVER 

An OSlt/NET davit* driver is like all other .9 device drivers, h is called by and work* 
with Ihe kernel and the Network File Manager It conform, to the itandiard OS-9 
memory module format (module type code: Drivr). For full information on OS 9 devi C( 
driver*, consult tha -OS-SvHJOOG OPERATION SYSTEM TECHNICAL MANUAL 

The most important function of Ihe OSfTNET driver ie the handling oMo|j<a| meuegee 
tent to ar received from Ihe Network File Mcnager The driver wece Ihe R£ AD entry point 
to receive messages end transmits them ui»ng the WJUTE entry point All meuegei built 
by the Network File Manage r con/o/W to a general formal. The following eeample ii » 
message bu.H when a If Creole tystotn requeetic caJlet- The firtt seven fielda are etandard 
fields used in all messegts The remaining fielda arc ryit^m rail dependent (in (hie case. 
UCraatel: 



LgfWj 

word 


■W 


tavMMi 


mijkit 


OtlMfUtton •»•« 10 


aM 


MJ_Jrt 


Sourct Kodt 10: HctiiQf lindtr 10 


MM 


Hsa_Code 


H|«n|n« of Mitlfc: Crtltl 


Vord 


H|e,_r«l* 


Rtwtttlf't I09lc«l »ilM en [he Mqutilfr't S/ll«» 


Hard 


Kl<_»t» 


Kt«rttt«r*t detfc rackttl 


lnlrj 


mfJItlT 


Rio^cittr't CrOve.Utcr 10 on l*» M»(tU''l 5rt(«* 


eM 


N'l.lW 


H««ttft lm.t»: Hetlt9« «9lnt tt the Attl rltld 


MOrd 


RqCr_Hc4 


llCrttlt Syi(«M Ctll ^|p«ittt^ 


Uard 


»9Cr_Atr 


llCmU Slilli Cill ^iruttir 


Wrd 


dotrjll 


ItCnitl 1jllt" (ttl Ntvtlir 


14 B/tri 


MCr.Cft 


Rl^wtltir'l lO91n-01rpct0r> lnforafltlwt 


Varlenll 


«<Cr_Ptl 


HCrittt Nrwll' ICrlmj. ttralnlltd 6, N«JL 



Tke driver eiaminei aftly two of thtae fliWi: 

laaf^Dot Otvai Ilia driver tha deitinalJon of tha maaaaie. Thii le used In the 
Write taliy. 



All other fields are strictly used by ilia Flic Manager or a specific OS.9 device. This 
clutter of information ia passed between OS-9 Operating systlmi. not drivers. The driver is 
totally unaware of the cenlenuj of the metaaCe. It does not change or eaamine any part of 
the m«uefe other than the fields specified above. The driver merely sonde the message of 
Iba length specified by Msg_L*o (plus holder) to tha node specified by Msg^Deit. A 
hardware driver uaually adds Its Individual header and treJIer (i.e.. a CRC check for 
physical error detection/corn cUofti; 











htsdtr 


Midtr (Ntg_ ruldi) 


vtrltglt U*4\n date 


tdlllr | 


herovire rehired Le^-Jth of the mutfe Error detection/ 
heeder cont lining, contsntt ipecUltd by correction cods, 
kFn oftti^t )e»*flth. kio._l.i-v if rctjuUed. 

ftfurt 3; Hettsoe bctiieefl drlvtr-t trwow^h Mrovs** ntt«ort line 



Aa hasbernihown, Ihe Netwtirk file Manager basiliiowa meiisg e format, the driver may 
have its own protocol and the hardware Itself may tllo hove ile own protocol. 

Because hardware characteristic* vary from system to sysitm-lhe Network File Manager 
doot not concern i toe If about the indeptaden t hardware pretocat, Thii ie the responsibility 
ef Ihe device driver. The driver is solely responsible for handling the hardware, the network 
line, adding (is individual header (and If required trailer) end if necessary exchanging 
some seq,urntiel hardware handshaking protocat. 

This section describes the definiloeii of the IcuUaliiation (able contained in the device 
descriptor modules (or Ihe Network File Manager, These values are copied into the 
corresponding option field of the potb descriptor at initialisation (whsn Noma to invoked 
or the device is *iais a -*dK Tbie table Immediately follows the itoodsrd di*i<» descriptor 
module header fields (for full descriptions, see tha ~05-*«-flOOO OPERATING SVStEM 
TECHNICAL MANUAL'). The slat of the ttbla le defined In Ihe MfOpt field. A 
graphic reproaenietioo of Ihe table Is supplied in figure « 

NOTB. The term "offset" refen to Ibe location of o module field relative to Ihe eiarting 
address ef Ihe module Module offsets art resolved in assembly code by using the names 
shown here and linking the module w|th the relocatable library; "sys.l* or "usr.1". 



0Ui« 


Ui.gt 




141 

in 
l» 

Ml 

lu 

ISA 

IK 


fQJblP DtvKt Trpt 




nju r» mtner* »i-or< t, K 


ro_Oeil tlflvll Diiiln.ii«n 10 


PD_Src Ksdl/llltlOfl ID 


Rtltrwcd 


n iijo i tt iii'in 


n_mr 1 if Ittrltl fsr Dtilct Drl.tr 


fDJIul rkilllpl,r (or RtlFllI 


■(ItrtM 


flfur 


i *:. Dole* OtKrlrtir lallltlllitlvi Tltlt 





NAME 



UTtLIZATlON 



D DTP DnicaCUai 

(0-scr jcRar 2>pd>e SwSbt •■urn 

PD__Hdl>p NltworkB.Hw^tiyp. 

If Ml iqu«l to om tN MulU >, thit h.rdw.rt it conntcttd to i mulli. 

ttalitft nilwork IEn«. Thf Ntlwork Fitt M.n.ft r Ihtn f xptcll • full nilwork 
potklllt 



/•ntlwk 



■ >/<ttltl«i H«>/<WII «.J M ihllif 



PD_Dnt 



FD^Rff 



MH_U« 



Olvit Ihf ari..r li« lioltB of ibt mi af I It • alao uHd In lha Wi ill 
•nl/y. 



IT lit tqual lo laro. thii hardwart Hlumn only 'poinl-la-poirtl" ntl* 
work ag TaiNatwark Till Kui|tr thin npicU • timpli nilwork polhliic 

/«mlwrrk n4m*>ttu\\ OS. a pilMllf 

Dafaull DaatiaatXan Slatioa/Hoda [D 

Thii filial i> uard by Ihi Nilwork Fill Manifir ai th« difault dlltlnalion 

atation/nodi Q>. II ii eoaiid to IKi palh dtacriptar al inilialiiatlon. Whin 

PD KdTyp ii lit to oni, thi Nllwerk Pllt Manaftr updalt'i ihr corn* 

■ ponding fitld in thi path dtacriptor for Ihi dllllnatlon ef i»ch nttwork 
miuala. whilithiafiild (In thi davicidiKripLor) nmainaunchangid. Thit 
flild i,na4uMd whin point bo point ntlwerklng ii tpaelfiid, 

SrHliTa Sodoe/Nodl ID 

Tltii ii uud by Iht Nitwark Fill Mauagtr ai Ihi Traurci ID for all outgoing 

-;'1H[<> 

Numbarorlta.Tr.iB For Nilwork Fill Manager 

Soma networking hardwart return trrora if a dtvict ii buljr. Whin Iht 
Ntlwork Fill Manager delict* an GSDevBiy error (pttitd by Ihi driver), it 
will try la tend the meealfl over again. Tbt fleld'e value, when rnuttiplied 

by the value of PD Mul ( eptcifiea bow many limit it will tsy to tend a 

mieaagt bafori: returning an error. 
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PD_R(jrD NugiUfrfR*T»i« Par Da«ka Drive* 

Soma a«tw«rklni hardware r«lu/n crrorr if ■ da* in it bua.y. Whin thl 
<i*ki tfriv*/ d|L«cLi an ElDavBay irror drivarl. It will try to tend tha 
Mm* mt,u(. **tr«(fcla. Tbtfiald'lvtlua.whto multipliad by tht vol ua of 

PD Mul. ipadriit haw many limn it will try to tend a miu*|i bfffori 

returning an errar. 

PD_Uid Ro-Try U«)t)»li«r 

Si* PD_rUyP ud PD_RlyD. 

NODE NAME DATA MODULE 

Tfee Natwor kNodaName Data Mods It ijwxifUi tha rtUboniblp ottwwn anodt/iUUen 
atm* «a4 Iij enrrtapondlnff nedwSltlian ID. Tkm mod u)« la oal) uitd whin th a Network 
Di«i« Dtariplor field. PO_HdT>« la ML UoN, ■poclrjrtflf mvlli. Motion nttworkinf Tht 
ogm* 0/ thia noduti mutt bo tht ninu oTlht network device with a "_node»'" iuffi». For 
%u-Mta 



Tkll module li automatically loaded/linked at ibt time "Nmen tl flttt Invoked. If 
PD_HdTypiiMl la on a and thia mod uteie not In the currant «ifcgliflo directory, ihe lyiUm 
will oat itarl covttng an "N-non* trrar. H PD_HdT>p la lal lo icro. the lyitcm newer um 
tbll modijlt, C*«n whan tha hardware require, an acLual dcitinatioa ID (in thii com, the 
driver la r*tpon»lbl« Uttl tke tD and eiLabUiA Unk*t*>- 

Far a driver to be able lg utt lK# FDi^afitd tn U*c_Dcet (and Pd_D»n). It anvil be 
de*tr>bed In (Jbie enodM*. Par atch nodt/alatiaa too* us«dlfn the avtwark. there ii in <ntry 
for both th* noda ID and III oaro* ilnrtf Each nodt ID entry baa two ft i Ida: 



Llf 



1*4 



Offttt to corrtipOAHMftt rod* nut firing 
■o* lb 



far tht fevlct 

/not 
/tthtf 

- 



HodUlt I 



fl*t_nodll 
at Mr nodtl 

oavti_Soda* 
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INTRODUCTION 



This chapter continues the discussion of the construction 
of s portsble editor with the description of the curses 
and teralnfo terminal-driver packages, which are readily 
available In siany forme on UNIX and similar systems, on 
IBM PCs snd clones, snd on many other systems, 

CURSES AMD TERHINFO PACKAGES 

The curees pscksge provides s high-level method of 
updstlng screens with ressonsble optimization snd 
termlnsl Independence, The name "curses" Is intended to 
signify "cursor optimization", but many who hsve sttempted 
to use It hsve coae to believe thst It Is recursively snd 
spproprlscely nsmed, due to problems with some of Its 
Implement st lone. 

In order to initialise the curses pscksge, the routine 
lnltscr() must be celled before sny of the other curees 
routines. The routine endwln() must be celled before 
exiting to termlnste the use of the curses pscksge. 

Curses mslntslns sn lmsge of the current screen, snd 
sllows the user to estsbllsh sn Image of s new screen. 
Then the refresM) csll mskes the current screen look 
like the new screen, hopefully In the fsstest possible 
manner for the target terminal device. The curses pscksge 
Is bssed on the teralnfo pscksge. 

The teralnfo pscksge provides s lower-level method 
(relstlve to curses) of driving terminals snd printers. 
The nsme "teralnfo" is short for "termlnsl information", 
which Is slso the nsme of the sccompsnylng snd relsted 
termlnsl description file. It mskes little sttempt 
towsrds opt lali stlon , but It schleves some level of 
termlnsl Independence thru the teracsp snd teralnfo 
format fllea. 



The curses package provides a 
high-level method or updating 
screens with reasonable optimi- 
zation and terminal independence. 



The terminfo package provides a 
lower-level method of driving 
terminals and printers. 



In order to Initialize the teralnfo package, the routine 
aetupterm() auat be called before any of the other 
teralnfo routtnee. The routine reaetteraO must be called 
before exiting to terminate the use of the terminfo 
pscksge. 



Function Csll 

sddch(ch) 
sddetr(str) 

chsr in str 

sttroff(st) 
attributes on stdscr 

sttron(st) 
sttrlbutes on stdscr 

sttrset(st) 
on stdscr 

bsudrsteO 
current termlnsl 

beepO 

box(wln,vert,hor) 

cbreskO 

clesr<) 



Description 

sdd s chsr to stdscr 
csll addch for esch 

turn off video 

turn on video 

set video sttrlbutes 

return speed of 

sound bell 
drsu box sround window 
set cbresk node 
clesr stdscr 
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clear screen before 
clear Co bottom on 
clear co end of line 
Insert na nsec delay 



clearok(acr,bf) 
nexe refresh of scr 

clrcobocO 
acdscr 

clrcoaolO 
on scdacr 

delay_oucpue(na) 
on ovcput 

delcbC) 

deleeelnO 

detwln(wln) 

doupdaeeO 
screen 

echo() 

endwlnO 

eraaeO 

eraaecharO 
cetalnal 

tlxeeraO 
cernlnfo node 

fUihO 
bell 

flushlnpO 
current Cernlnal 

gecchO 
scdacr 

geccap(name) 
capablllcy name 

getscr(atr) 
scdscr 

geccoodeO 
nodes 

getyx(wln,y,x) 

haalcC) 
char 

haa 110 
line 

Idlok(wln.flag) 
line* operadona 

lnchQ 
and col 

InlrscrO 

Inach(c) 

InserclnO 

lncrflush(uln,bf) 

keypad(win.flag) 

killchar() 
ceralnal 

leaveok(uln ,boolf ) 
position flag 

longnameCtermbuf .name) gee long nane from 

cennbuf 

meCa(wln.bf) concrol use of Che 

"met a' key 

move(y,x) move cursor co row and 

col 

«vcur(lescy,laecx,newy,newx) actually move curaor 

newpad(llnea,cola) lnlclaJlze new pad 

newcera(cype,fp) initialize terminal 

newwln(llnes,cols,begln_y,begln_x) Initialize window 

nl() aec newllne mapping 

nocbreekO unsec cbreak node 

nodelay(wln.bf) concrol nodelay lnpuc 

node 

noechoO unsec echo node 

nonl() unsec newllne napping 

noraw() unsec raw node 

overlay(wlnl,wln2) overlay wlnl on wln2 

overwrlce(wlnl,wln2) overwrite wlnl on cop 

of wln2 

pnoucref re eh( pad, prow, pc ol.arow.se ol,x row, xcol) pre- 
prefraah(pad) 

prcfreah(pad,prow,pcol,arow,scol,xrow t xcoO 
refreah(psd) 

prlntw(fmc,argl,arg2( — ) prlncf on scdscr 

pucp(scr) cputa(acr,l,pucchar) 

for cetnlnfo 

raw() aec raw node 

refraahO updace currenc acreen 

reseccernO resec cernlnal fron 



resec ccy flaga Co 
score currenc ccy 
save currenc acace of 



delece a char 
delece a line 
delece win 

updace Che physical 

sec echo node 

end window node 

erase scdscr 

eraae char of currenc 

act cernlnal co 

flash screen or sound 

flush cypeahead on 

gee a char chrough 

gee cernlnal 

gee a acrlng chrough 

establish currenc ccy 

gee row and col 
cernlnal can lnserc 

cernlnal can lnaere 

enable insert/delete 

char ac currenc row 

initialize curses 
insert a char 
insert a line 
Interrupt flush oucpuc 
enable keypad lnpuc 
kill char of currenc 

act curaor leave 



Cernlnfo mode 
reaeccyO 

acored value 
aaveceyO 

flaga 

aaveeeraO 

ccy 

scsnw(fnc ,argl,arg2, . . .) acanf chrough acdacr 

• croU(wln) scroll win one line 

acroUok(wln.bf) aec acroli flag 

act tern(new) aec currenc cernlnal 

aecscrreg(cop,botcon) aec up scrolling 

region on scdacr 

setc«r»(n»ne) act cern variables for 

nane 

eecupterm(tern,fd,errrec) initialize cernlnal for 

cernlnfo 

atandendO end standout mode 

standoucQ start acandouc node 

aubwln(wln,llnea,cola,begln y,begln_x) create 

aubwlndow win 

touchwln(wln) nark all of win 

changed for refreahO 

cparn(acrlng,pl,. . ,p9) expand a parameterized 

acrlng for cernlnfo 

cpuea(acrlng,affcnc,oucc) process a capablllcy 

acrlng for cernlnfo 

craceoffO turn off debugging 

outpuc 

craceonQ Curn on debugging 

outpuc 

typeahead(fd) atarc cypeahead 

unccrl(ch) printable veralon of 

ch 

vlda c t r(newnode ) 

vldputaCnevaocc.putchar) for cerainfo 

vldputa(newnode,outc) outpuc video 

accrlbuces chru outc 

waddch(wln.ch) add char to win 

waddscr(win.scr) call waddch for each 

char in acr 

waccroff(win,ac) turn off video 

attributes on win 

waecron(wln,ac) curn on video 

atcrlbucea on win 

wactraec(wln.at) aec video attribucea 

on win 

wcloar(win) clear win 

wclrcoboc(wln) clear co botcon of win 

wclrcoeol(wln) clear co end of line 

on win 

wdelch(wln,c) delece char fron win 

wdele teln(wln) delece line fron win 

weraae(wln) erase win 

wgecch(wln) gee a char chrough 

win 

wgecatr(wln.atr) gee a acrlng chrough 

win 

wlnch(wln) gee char ae currenc 

row and col in win 

wlnsch(wln,c) lnaere char lnco win 

wlnaercln(win) lnaere line into win 

wnove(win,y,x) move cursor Co row and 

col on win 

wnoutrefreah(wln) copy win Co virtual 

acreen 

wprlncw(wln,fat ,argl,erg2,. . .) prlntf on win 

wref reah(wln) sake acreen look like 

win 

wacanw(wln,fnt,argl ,«rg2,- . .) acanf through win 
u«ecacrreg(wln, top, bottom) act up scrolling 

region on win 

watandend(wln) end acandouc node on 



win 

wacandout(wln) 
on win 



acarc acandouc node 
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DEMO PROGRAMS FOR CURSES AND TERMINFO 

Following ere two prograae which differ only In chat Che 
flrec uee» Che curaea package and Che aecond uaea Che 
teralnfo package. The program reads a saaple daca file 
(normally repratenclng a acreen laage) and dlaplaya lc . 
The following apeclal sequences are supported: 



\B 


bold 


\U 


underline 


\R 


reverae 


U 


reverae din 


\0 


dia 


\H 


high 


\N 


noraal 



Although cheee programs are relatively staple and uee only 
a eaall aaounc of Che capability of either package, they 
do provide aoae of Che flavor of each package. The 
listing of a aaapla input daca file follows Che listings of 
Che prograaa. 

/* abridged version of curaee.h Include file uaed below */ 

struct win ac 

1 

short cury, eurx; 

ahort aaxy, ~ saxx; 

ahort 3 e *y> ^> e g x ; 

ehort flaga; 

chcype attri; 

bool _clear; 

bool leave; 

bool 'scroll; 

bool _uaa ldl; 

bool uee keypad; /* 0»no, 1-yas, 2-yes/tlaeout */ 

bool _use_aets; /* T-uae the Beta key */ 

bool nodelay; /* T«don*t wait for tcy lnpuc */ 

chcype" **_y; 

ehorc *_flrecch; 

ahort * laetch; 

shore JEurg,_burg; 

); 

typedef struct _wln_at WINDOW; 
extern WINDOW *atdacr, *eurscr; 

extern lnt LINES, COLS; 



fdeflne 
•define 
fdeflne 
fdeflne 
fdeflne 
fdeflne 
fdeflne 
fdeflne 
fdeflne 
fdeflne 
fdeflne 
fdeflne 

fdeflne 

fdeflne 

fdeflne 

fdeflne 

fdeflne 

fdeflne 

fdeflne 

fdeflne 

fdeflne 

fdeflne 

fdeflne 

fdeflne 

fdeflne 

Insert i 

fdeflne 

fdeflne 

fdeflne 

fdeflne 



A_N0RHAL 0000000 /* norasl */ 

A CHARTEJCT 0000177 /» texc */ 
A^STANDOUT 0000200 /* high */ 
A UNDERLINE 0000400 /< underline */ 
AJtEVERSE 0001000 /* reverse */ 

A BLINK 0002000 /* blink */ 

A~DW 0004000 /* din «/ 

ABOLO 0010000 /* bold *1 

A_INVIS 0020000 /* Invisible */ 

A_FR0TECT 0040000 /* procecc */ 

AALTCHARSET 0100000 /* ale char sec */ 
A ATTRIBUTES 0377600 /* accrlbuces */ 



KEY BREAX 

XEY~D0WN 

KEYJIP 

KEYLEFT 

KEYJIICHT 

XEYJtOftE 

KEYBACK SPACE 

KEY_F0 

KEY F(n) 

KEYJJL 

KEY 11, 

KEY~DC 

KEY1C 

«ode */ 

KEY E1C 

KEY~CLEAR 

KEY~i0S 

KEY~E0L 



/* break */ 

/• The four arrowa */ 



0401 
0402 
0403 
0404 
040S 

0406 I* Koae up */ 

0407 /• Backspace */ 
0410 /* Funcclon key */ 

(KEY FOHn)) /* Funcclon keye 1-63 */ 

0510" I* Delece Une */ 

0511 /* Inserc line */ 

0512 I* Delece character «/ 

0513 /* Inaert char or enter 

0514 /* Exit lneerc char aode */ 

0515 /« Clear screen «/ 

0516 /* Clear Co end of acreen */ 

0517 /* Clear Co end of line */ 



Although these programs ore 
relotiuely simple ond use only 
a smoll amount of the capability 
of either package, they do pro- 
vide some of the flavor of each 
package. 



/« Scroll 1 line forward */ 

/* Scroll 1 line backward */ 

/* Nexc page */ 

/* Prevloue page */ 

/* Sec cab */ 

/* Clear tab */ 

/» Clear all cabs */ 

/* Enter or aend */ 

/* Soft (partial) reaet •/ 

/* Reaet or hard reset */ 

/* Print or copy */ 

/* Hose down */ 

/* Upper left of keypad */ 

/* Upper right of keyped */ 

/* Center of keypad */ 

/* Lower left of keyped */ 

/* Lower right of keypad */ 



/* cursaa version of highlight exaaple prograa */ 
t Include <curaea.h> 

fdeflna aetettr(x) wetcraec(curecr,(x) & A_ATTRUUTES) 

asln() 
I 



fdeflne 


KEY SF 


0520 


fdeflne 


KEY SR 


0521 


fdeflne 


KEY NFACE 


0522 


fdaflne 


KEY PPACE 


0523 


fdeflne 


KEY STAB 


0524 


fdeflne 


KEY CTAB 


0525 


fdeflne 


KEY CATAB 


0526 


fdeflne 


KEY ENTER 


0527 


fdeflne 


KEY SRESET 


0530 


fdeflne 


KEY RESET 


0531 


fdeflne 


KEY PRINT 


0532 


fdeflne 


KEY LL 


0533 


fdeflne 


KEY Al 


0534 


fdeflne 


KEY A3 


0535 


fdeflne 


KEY B2 


0536 


fdeflne 


KEY CI 


0537 


fdeflna 


KZY_C3 


0540 


/* end 


curses. h */ 





I 



lnltacrQ; 

hlgh(atdscr); 

endwln(); 

exlt(0); 



hlgh(curecr) 
WINDOW *curacr; 
1 



A DIM); 



ahort lnt c,c2; 

scroLlok(curacr,TRUE); 

for (;;) 

I 

If ((c - getchar()) — EOF) 

break; 
If (c — -\\') 
( 

awlcch(coupper(c2 - getc(acdln))) 

( 

caae 'B': 

aetattr(A_B0LD); 

continue; 
caae IT; 

aetettr(AJJNDERl.INE); 

continue; 
caae 1': 

aetattr(AJLEVERSE); 

conclnue; 
ceae "X": 

aetattr(A_REVERSE | 



caae 'D': 



continue; 

aetattr<A_DDO; 
continue; 



caae T: 
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csss 'IT: 



setettr(A_BLINK); 

continue; 

sststtr(ASTANOOOT); 
continue; 



esse '(*': 



setsttr(O); 
continue; 



el«« 



eddch(c); 

sddch(c2); 



sddch(c); 



1 



) 
vri(rciMcurtcr); 



/* end curse* version of highlight exemple progrem */ 
/* termlnfo version of highlight exemple progrem */ 



rincluda 
flncluda 


i <curaee.h> 
I <tsra.h> 




<uln() 
{ 

1 


setupteraCO, 1, 
hlghO; 
rssettermO; 
•xlt(O); 


0) 


outc(c) 
cher c; 
( 

) 


putcher(c); 




hlghO 
( 


ehort lnt c,c2; 

for (;;) 

1 





outc); 



1/ «c - getcherO) -- EOF) 

break; 
If (c — -\V) 
I 

swltch(toupper(c2 « getc(etdln))) 

{ 

ceee *B': 

tpuce(enter bold mode, 1, 



continue; 



ceee 'IT: 



tpute(enter_underUne_aoda, 1, outc); 

continue; 
cese 'St': 

tpute(enter revcrsejaoda, 
1, outc); 

continue; 
case 'X": 

tpute(enter_reveree_mode, 
1, outc); 

ceee *0": 

tputs(enter_dlm_mode, 1, 
outc); 

continue; 
ceee ~F~: 

tputa(enter_bllnk_a>ode , 
1. outc); 

continue; 
tpute(enter standout node, 1, outc); 

continue; 
ceee 'N': 

tputs(exlt_ettrlbute_aode, 1, outc); 

continue; 



I 
clea 



) 



putchar(c); 
putcher(c2); 



putcher(c); 



/* end termlnfo version of highlight example program */ 
/* aaaple Input file for both highlight programs */ 

\N thle le normal \N 

\R this is reversed \N 

\U this le underlined \N 

\H thle le etendout \N 

\F thle le Winking \N 

\D thle le dim \N 

\X thle le reversed dim \N 

\B this is bold \H 
/* end eaaple Input fUe for both highlight programs */ 

C PROBLEM 

The program below computes the Flboneccl sequence to soy 
given level of precision. The digits of s given element of 
the sequence ere etored backward ss seperete cherectere. 
Arithmetic Is performed sequentially on the digits, with 
high-order cerry determining how many digits sre required 
to conteln the element. The two sccumulstors sre swspped 
et eech lteretlon to simplify the celculetlon of the next 
element of the eequence. 

/* flboneel.c - coepute Flboneccl eequence to given 
precision */ 

f include <etdlo.h> 
f Include <ctype.h> 

fdeflne HAXDIGIT 1024 /• may be mede ai large a* 
neceaaary */ 

maln(ergc, ergv) 
lnt ergc; 
cher **ergv; 



I 



nogo: 



lnt c, I, J. k, nd, dlglte; 

char digllHAXDIGIT ♦ 1], dlg2lHAXDIGIT ♦ 1); 

if ((ergc < 2) || (!ledlglt(*ergv{l]))) 
I 



precltlon;\n"); 
HAXDIGIT); 



prlntfC'ueagc: Ze nn\n", ergv[01); 
prlntfC where nn le dlglte of 



prlntf(" 
exit(l); 



< nn < Id\n", 



digits) 



> 

digits - 0; 

sscsn((srgv[l|, "Id", sdlglts); 

If ((digits < 1) || (digits >- HAXDIGIT)) 

goto nogo; 
for (1 - md - 0; 1 <- HAXDIGIT; **i) 

dlglh] - dlg2(l] - 0; 
dlg2[0| • 1; 
prlntfC'Flbonsccl sequence to Zd dlgltsW 

prlntfC 1 0\n"); 
prlntfC 2 l\n"); 
for (k • 2; md < digits; ) 
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(or (1 
( 



) 

If (c) 



c - 0; 1 <- ad; *H> 

J - dlgiUJ; 
dlg2[l) *- dlglUJ + c; 
digllll - J; 

for (c - 0; dig2[l] > 9; *tc) 
dig2[l] — 10; 



while (nnptr); 
return r: 



/* suit wh«n sapty ocrlng tnpuc •/ 

/• racurn value for rooc la aelo(} */ 



dlg2(«W)dJ • c; 
printf("X3d ", +♦*:); 
for (1 • id; 1 >» 0; — 1) 

pulcher(dlg2[l] + '0'); 
putchar(*\n*); 



1 



For Che next problea, cod* function* which will perform 
Integer multiplication, dlvlelon, addiclon, and aubtracclon 
In extended praclaion. Each number ahould ba acorad In a 
atruccura which atoraa tha characcar* repreaentlug che 
nuaibar and alao providea lea currant and aaxlaue number 
of significant digit a. It Is not necessaty to atora tha 
dig lea ona par characcar, although that la accaptabla In 
thla F-roblca>. Each function ahould have three paramatara 
{two operands and a reaulc) and return the atatua of the 
result (overflow or noraal). 
EXAMPLE C PROGRAM 

Following la this aonth'a exeaple C prograa; It la really 
a alnl-couraa on linked atructurae, as arc ueed In the 
portable editor currently balng developed and deacrlbad 
here. Structures and pointers are the noat difficult 
concepts of the c language for moat prograaaera to 
graap. 

/• 

Oeeonaeraeloa at staple linked llac uelng pointers and recurolon 

Tha C language encourages programmer* to uoe polncara In sera 
waye than virtually every other high-level language. U you're 
going to prograa in C, you eoowld ba faalllar with tha uaa of 
polncara that la aost common la Just about all tha other 
language! that allow polncara — tha linked llec (and lea eore 
eophlatlcacad relative, the binary tree). Here, for etarcors, 
la a vary olaplo doaoaetrorlon of a vaiy elmple, elnglo Linked 
Mac, 



■/ 



by Oavtd U. walker 71076, til 
modified by J.M. Aullcloo 



•define HULL 
'daflne MAJU.OTC gO 

ecrucc entiy 
I 

char taxtlNAXLlNl); 

ecruec entry *noxt; 



) 



ecrucc entry «rooC; 
root - sakelietO; 



puts ("\n\n"); 
pucllsc (root); 



makelietO 
< 

acrucc entry *r; 

char IntextlrlMLtNI); 
chsr alnptr; 
lnt 1; 

i . 1 - NULL; 



/• Each teem in cha list eootalna •/ 
/• ana* dace (here, e cesc etrlng) •/ 
/* eod e pointer Co tha sexe ltaa */ 

/* dummy ueed for eitaof •/ 



/• will point co flrsc leca In llec •/ 

/• get che dece, reeorvs memory for */ 
/• eech ltia, ecore Che text, end «/ 
/• return e pointer to the flrec •/ 
/• lcea lo che llec •/ 

/• acaa che llac, displaying each •/ 
/• Item, until chare ere oo more •/ 



/* acrlng Input buffer end pointer •/ 
/• counter, juet for dleplay •/ 



/• WVLL aeene the pointer doee not 
/* point co velld daca 






do 

I 



> 



/• gat acrlng as eample dece 
priacf ("\ntncer teet for ttea U: ", +rt); 
ti (Inptr - gees (incexC.ruULIMD) 

etotextdnper, ir); /• Hoce che *(* */ 



/• 



TMa le cha crlcky pare. We wenc co acan cha llac until 
wa find a NULL pointer marking the end of che llec. 
(uhen che llec has not bain created yet, the lnltlel pointer 
will be NULL.) Then we find epece for e oeu ltaa, replece 
the HULL with e pointer Co che new lean, score che currant 
dace in che oev lcea, and NULL che new ttea' a "next" pointer, 
to ottow that tha oew ltea le now the end of the llet. 
seceuee the pointer peraaatsr is to be ehenged by the 
function, we must peee co 1c e pointer to e pointer. 



itocext(i f p) 

char *e; 

atruct entry *»p; 



/• pointer to pointer 



«/ 



Peuee here for e brief lecture on pointers to polncara. 
The bselc dace lcea thae we ere iutereeted in here la e 
etructure of the cyse "entry" ee defined above, we will 
ecceee eech ltea by e pointer (Like che poloter "rooc" 
in cha main funcclon) becauea (e) chee'e che link" In 
our linked llac and (b) we're allocating memory for eech 
lcea dyneaicelly, eo va need e polncer to tell us whece 
che allocated aeaory Is. But, It ws pass the pointer 
Iteell as a psrsaster, we cen't ehenge Ite value for the 
calling function (elnce the vi.lue of a parameter la slweye 
local to e function lo C). Therefore, we paee to the 
fuocclon e pointer to the poloter thet we weec to ehenge, 
end ehenge lc by indirection through che peeeed poloter. 

Ooce aore, lo brief: "atruct entry "V" naans that p 

le a pointer to ■ pointer to a date etructure of tha cype 

defined ee "encry"; *p la the pointer to which p solace; 

and **p la che etructure to which *p poince. 

Since *p le e polncer co e ecruecure, (°p)->coxc repreeenta 

the "text" field of the etructure to which *p poloce. 

The eeee field could eleo ba referred to ee t"*p).eext, 

The fors *p->text would aeen the deta object pointed to by 

ths polntnr p->text, which would b* en error here, elnee p 

points to s pointer, oot to e ecruecure. This is not a 

particularly eeey concept to gresp, end deeerves aoae etudy. 



if ('p — NULL) 

( /• HULL seen* end of list •/ 

•p - elloc (elieof (dummy)); 

/• aake epece for new lcea •/ 

/* end ehenge *p (the pointer to V 
I' which p points) eo point to tha •/ 
/* nsw spsce •/ 

prlntf ("Storing ltea at 10*x\o", «p); 

atrcpy ((*p)->caxt> a); 

/• atora date in new ltea •/ 

(»p)->oext - NULL; /• aark new ltea as end of Uat «/ 
) 

alee 
{ /* Mot and of llet yae 

prlntf ("Cheeking ee ZOtxW, *p); 

etotext (e, 4(*p)->uexc); 

/* cry che nexc lcea 
) /• egalo, aoce cue k* — we're 

/• peaalng e polocer co che 'next' 
/■ pointer of ltea ("p) 

in eoncreec wlch che coapliceciona of ecocexcO, 
ees how elnple lc le co ecen che completed llec. 
Ve « Imply follow cha "rooc" polncer co cha flrec 
ltea, dlspley ite dece, Chen follow Ice "next" 
polncer eo che next ltea, recurelvely, until tha 
"next" painter le HULL, ec which point we ecop. 



•I 



»/ 
•/ 
•/ 



putllacfr) 
ecrucc encry *r; 
1 

If (r) 

{ /• chec is, if r U noc NULL •/ 

/■ cheo r poince co a valid lcea, a/ 
/• so dlspley dece •/ 

prlncf ("lcea ec XOax - XeW, r, r->texc); 
pucliec (r->aaxc); 

I* ... and raeuree ... that Is, */ 
) /• esll this ssas funccioa wlch »/ 

/« cha "Vast" pointer of the cur- »/ 
/■ rent ltea giving tha value of r e/ 
/• by iapllceclao, If r le HULL, •/ 
/• do nothing aore, just return V 
) 
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Interactive Compact Disks 



The news Is out. Interactive coapact disks have 
been standardized by Sony and Philips, and Hicroware has 
written the software for then. Not Digital Research; 
not Microsoft; Hicroware! 

Hy understanding of this new technology Is Halted 
to what I learned from Ken Kaplan In a long 
conversation. I don't have the official press release 
yet. Please forgive me if I get some details wrong. 
This is too exciting to wait for hardware or even full 
documentation to arrive. 

How do these disks differ from the CDs that nany of 
us already own? They are compatible enough that you 
will be able to play your existing CDs on the new 
players. Some Interactive CDs may play on old-style 
players, but the new features won't be available. The 
new features amount to storage of encoded pictures and 
data. 

The structure of an Interactive Compact Disk (I'm 
going to start calling them CDIs) Is somewhat like other 
OS-9 disks. There are directories and files. The file 
descriptors must be pretty elaborate. A given file can 
contain several flavors of audio, video, and other data 
mixed on a block-by-block basis. When OS-9 reads a file 
It routes the video to one of two special 
video-processor chips, the audio to a sound chip, and 
the other data back to the program. 

There are new fornata for digitally encoded music. 
They basically record the derivative of the signal 
Instead of lta value. The upshot Is that the CDIa are 
able to squeeze music Into fewer bytes than CDs, They 
can read mualc data fast enough to reproduce sound with 
quality equivalent to CDs and read a full frame of 
high-quality video Information about once per second. 

The easy thing to do with this la run a slide show 
with your music, or do a claaay talking reference 
collection, Imagine what National Ceographlc might be 
able to do with this) Things get more Interesting if 
you will compromise a little. Use lower quality sound 
(there are several levela) and you get more bandwidth 
for other stuff. Use a picture that only fills half the 
screen and you can refresh It twice a second. Use a 
picture that la mostly stationary (aay something moving 
against a stationary background) and you can update 
faster than you would want to. 

An CDI holds about six-hundred megabytes. Thla la 
read-only memory and seek time on CDIs (like CDa) Is 
terrible. Hoving around on a disk isn't what hard-disk 
users are uaed to. The data transfer rate Isn't up to 
hard disk atandarda either. Evidently this Is aimed at 
the mass market, I Imagine that compatibility with CDs 
and expense were Important considerations. 



! Not Digital Research ! 

! Not Microsoft ! 

! Ves - Micropore - Did it ! 

The news is out. Interoctiue 
compact disks houe been 
standardized by Sony and Phillips, 
and Microwore has written 
the software for them. 



Hicroware did the beat they could with these slow 
devices, They have software that optimizes the 
positioning of Information on the disk. Opening a file 
can be done In one seek. Consider Che problem of 
reading potentially large, complicated files without 
seeking to the file descriptor information In the middle 
of reading the file. OS-9 does this with conventional 
files, but a Substantial gap in the middle of a tune 
while OS-9 found the descriptor for the rest of the file 
would NOT be a good solution. Do you suppose that they 
decided that memory is Inexpensive enough that they 
could read and store the entire file descriptor when a 
file Is opened? Haybe they interleave It with the file, 
I can Imagine a system of block prefixes being used as 
file descriptors. Remember the file system Is static. 

The CDI standard is oriented around music, but it 
will make a dandy storage medium for text, databases, or 
vast collections of programs. The only thing I don't 
see any way for It to be is a replacement for video 
tapes/disks. It doesn't have enough video bandwidth for 
that . 

Ho, you can't buy one yet. The standard has been 
announced and Sony and Philips ulll (now? soon?) sell 
support chips, but CDIs aren't about to hit the market. 

Microsoft, Atari, and various others have been 
talking about CDs. There Is no reason why OS-9 CDI 
software couldn't be able to read disks made in 
Microsoft's format, but only the OS-9 standard includes 
audio and video so with any luck others will quietly 
fade away. 

OS-9 la the operating system for the standard. We 
can look forward to being better known at least In the 
consumer electronics field. 

As I commented in my last column, having OS-9 sold 
Into mass markets is a mixed blessing for those of us 
not In that mass. In this case t hope the market will 
be large enough that lta apln-offs will be very good for 
us. 
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A Challenge 



People seem Co wane Co write programs chat are able 
co do everychlng. A program for sequentially searching 
a file accepes regular expressions as search arguments. 
A sorclng program can aorc on arbitrary-precision 
floating-point numbers. A telecommunication program 
supports an elaborate programming language co penile 
ahorccuca In communication. All theae features are 
nice. In fact, cheae particular features acick In my 
mind because I've used then, However, they aren't used 
often, and they cost qulce a lot. Elaborace programs 
nay be slower than simpler counterparts, they are likely 
to cost more co purchase, and chey definitely uae sore 
memory. 

If your computer Is faat enough and haa enough 
memory comprehensive prograns are an advantage. The 
more powerful each program Is Che fewer programs a 
person needs co use. Popular Incegraced packages like 
Symphony and Framework are lncended Co lee your do all 
your work wlch jusc one program. For several years I 
maintained a program called SuperWylbur, an editor chat 
attempted to be everythlng-but-che-klcchen-alnk. Many 
people did all their computer work wlchouc seeing 
anything buC SuperWylbur, Some people were so well 
Insulated by SuperWylbur macros that they didn't even 
aee SuperWylbur. I was (atlll am) proud of chac 
program, buC I have co admit chac It's a long screech Co 
call le anychlng like an efficient way to do anything 
but text edlelng. 

I just bought a CMX olcro-20 (MUSTANC-020 SBC). lc 
will cake me a while Co fill Che cwo megabyces of memory 
chac are on thac board, buC I'm sure I will. My 6809 
machine haa almost a half megabyte of memory and I'm 
shore of space chere. I don'c keep many utility 
commands resident because Che good ones, like grep and 
sore, use a lot of memory. If they were smaller I would 
keep them loaded. If chey were loaded I would be 
Inclined Co uae chem more ofcen. I look ac unsorced 
dlreccory llaclnga and LIST through files looking for 
key worda because I'm coo impatient Co wait for 
non-memory-reaidenc programa to load. 

1 have Included cwo tiny utilities with this 
column. They are designed for smsll slie ac almosc all 
coats. There are no feacures — Che programs only do 
one chlng each. The advantage la chac even a CoCo user 
might be willing to leave chem memory resident . 

My challenge Is dlrecced Co Don Williams and Co my 
readers. To my readera: see If you can add more 
uclllcles to this package or Improve these {wlchouc 
adding many byces of code). To Don: Cry Co chink of a 
way Co run a clny programs concesc. Collecc the beat of 
them snd package them. Perhaps Southeast Media could 
sell Chem. One or Cwo Clny programa aren't worth much, 
but ten or twenty could be to an OS-9 system whac 
Sidekick Is Co a PC. 



To give you perapectlve, I 
for a tiny program. I'd like to 
programs that do Che Important 
one K. The three programs chac 
flrsc would be Unlq (If sequent 
Identical, write only one of them 
simple RPM calculator). They 
256-bycea. 

Edlcor'a Note: This CDI chlng 
moac of you might believe. It 
that will Influence moat all major 



think 256 bytes Is big 
be able to fit a sec of 

Unix-tool functions In 
I'd add to this sec 
lal llnea In a file are 
), Sore, and Dc (a 

should each fie within 

is probably bigger than 
Is an Industry atandard 
manufacturers . 



Originally the big gun was to be a ayscem call CD- 
ROM. Apple, DEC, TMS, MlcroaofC, 3M, laser-data, RCA, GE, 
Vldeotool, Xebec, Yellck and others were all going In that 
direction (and may yet). Then along came Sony and 
Phillips M.V. (68 Micro Journal subscribers - customers 
also) and Chey opced for their new system CD-I, At that 
tine they were the leadera in CD-ROM technology. Aa 
of this date no word has been relesaed as to whac Che 
ocher blgglea mentioned will do. However, it seems that 
Sony-Phillips N.V.-OS-9 has taken the lead. So It 
'68' Micro Journal 



appears this may well be the future of compact disk 
technology. 

The CD disk msrket is s large slice of consumer 
products. While not relsted to our ussge of OS-9, it 
still is great to know that it IS Mlcroware'e OS-9 that 
got the nod. There were several very popular systems 
considered, but Mlcrowsre wss the wlnnerl 

The specs call for a Motorola 68000 processor, custom 
graphics snd sound processors (atlll in development) and, 
of course, OS-9. The original CD-ROM specs were to work 
wich all popular pc systems, but it seems that thla night 
rstrlce it to 05-9 alone. 



Just thought you might like to know. 
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urn 


H7» 8162 




cmi 


It 


bickiptct? 


HM7 


N7C 7614 




bnt 


chkbs3 




HUB 


H7E 36(8 




Itfi 


1118 


bicktpKi 


IIK9 


1181 mi 




b/i 


blllii 




Hill 


HI? 


chkbsS 








Mill 


HI2 8I6E 




[Ml 


In 


<C«>? 


nii: 


HI4 7614 




bAt 


Chkbl4 




Nil! 


M86 Ml 




Idi 


111! 


<«> 


till* 


N8S 2«f 




bri 


bilfu 




IMS 


HW 


chkt>s4 








Hill 


HH 865C 




Idi 


l'\ 


Jul! ull \ 


NII7 


wee 39 




rts 






Hill D Nil 


HtiSict 


IW 






NIK 


MID 4C6CIC 




fti 






Hill 


Nfl 


ttriur 


«« 
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Mill trror Ul 

Hlfl »irnl»o(sl 

IH9I NI44 troorit b»tts ttntrittd 
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11205 H9I7 bytts usid lor srttols 

iicromrt OS-9 Asttteltr 2.1 13/14/86 12:41:14 

Srch - tin* sequrMut stir:h erooria 



MHt 
»M2 
11113 
1MB 

am 

HH7 
Hill 

MM9 
Hill 

HIM 

mi; 

HII3 
HIM 
HI 13 
cllH 
(1117 
Mill 
NII9 
H12I 



ni< wen 

ttl Im» stqurotill stirch prooraa 

llpl 

Midi 



trch: I liaplt stquntiil seirch prjjrn 
Syntii: 

ireb <itri«i> 
Input is strictly Iron stindird input. 
Output is strictly lo stindird output. 
lb* inrth string slrttchtt Iroi tht first 
non-blink ifttr tbt coooiid <»r (srcbl, 
to tht rod of tnt lint (or trt < lor 
input rtdirtcliao. For lu';ll 

srch Niit wdoV.ftlr 
Will ttircd lor tht string 'Hint ■ 
It wrt to squiin tht ( right up ioiinst 
lit snirch siring, irtl Uiit<tddr.4ilt 
If you uint Itidino blinks in your 



1112 1 


• stirch slrm 


ust U inltlil 


quott: > 


1117? 


t trek ' Hut <i»or 


(lit 


• 


1U2I 


> MM 


stirib 1 


or ' Dint '. II 


iroo nut 1 


mtt 


< in 


nitiil ' 


ust t 


NO. 




81875 
MI26 












111! 


IJPf 


■tt 


PREMKOUCI 


■■■27 


Hll 


REVS 


tit 


REEaTM 




11129 


MM 87CMUC 




as* 


trcbti: ,srthno,t»rt r S£VS. Entry, Rtt 


IM79 


Mtt 7J726IH 


trchi* 


»c» 


/srch/ 




MIS* 












HI 31 


ItM 


MIS) I 


ttt 


256 




11*32 


• 111 


SIAa 


stt 


256 




MIJ3 1 HM 


my 


rib 


2 


points to stirch strini 


1M34 1 HI2 


kork 


rob 


1 


points to stirch Ik 


M35 HH 


Line 


rob 


MIS) 2 




MI36 D 1114 




rob 


sriac 




3(137 1214 


hriSi;c 


ttu 






HI3I 


Hll 


Entry 








H*S» 


Mil 


Skpllk 








NI4I 


Mil AM* 




Idi 


.!« 




Mill 


MIS 8122 




c«Pi 


1" 


l«ott' . 


11112 


HIS 27*6 




btq 


Skipl 




11843 


HI7 812* 




ctpt 


1121 


blink? 


•1144 


1119 27F6 




btq 


Skpllk 




11145 


Mil 3IIF 




llii 


-I.I 


btck up to non-blink 


HfU 


Mil 


Skipl 








NI47 


Mil 9FM 




It! 


*ty 




Mill 


HIT 6FP.2 




clr 


,-y 


nrk «nd ol stirch kty 


1H49 


1121 


SrtcLn 








«H5I 


1121 8611 




Idi 


H 


stindird in 


(MSI 


M23 3144 




llil 


lint. II 




HI52 


M75 II3EIIH 




IO 


IMISII 




NI53 


M29 iiyn 




OS9 


ItltidLn 




MI5I 


M2C 2511 




bes 


Crrpl 




M 155 


(WE 3017 




itr 


LCupir 




•1156 


ll'l 2JEF 




bes 


Sr tpLp 




«M57 


H32 3*44 




ItJt 


Lint. II 




11153 


HS4 1MEIIM 




Idr 


IWtSH 




MI59 


MS8 64*1 




Hi 


II 


itindiro nut 


HI6I 


■ISA II3FBC 




0S9 


JfMritin 




HUt 


H30 24E2 




bet 


it t flf 




H*62 


MjJf 


Ertpl 








11163 


M3f Oil 




enpb 


1211 


<E0F) 


mi* 


1141 26*1 




bnt 


SrtpEr 




HU5 


»»43 5F 




ctr» 






11166 


1341 


SrtpEr 








M167 


M44 II3FI6 




CSV 


FlEnt 




HliB 












NMI 


*M7 


IConptr 








•1171 


MI7 «H2 




sti 


lark 




HI 71 


N49 1*9111 




ldy 


Ul 




Ml/2 


MIC 


U«p2 








11173 


NIC A6H 




Idi 


.*' 


Iroo lilt 


NI74 


HIE DIM 




cnoi 


>'• 


Iroo kty 


M*75 


HSI 27F» 




btq 


Uot*2 




•1176 


«52 6>3f 




1st 


-i.r 


list chlr Iroo kty 


MI77 


M5I 2711 




btq 


Ditch 


null: A Hit 


HI78 












1H79 


H56 8111 




<npi 


HIP 


<C«) in filt? 


NMI 


M58 27M 




btq 


Mlitch 




MMI 


MM 9EU 




Ids 


Nark 




11*32 


NSC 3NI 




till 


1,1 


ntn sttftin) ptict 


HN3 


USE 9FI2 




St. 


lork 




MH4 


M6t II9EII 




ldy 


Kty 




MM5 


Hi! 2K7 




bri 


ie«op2 


try igiin 


NK6 


MU 


HnlUlcb 








M*87 


M65 S3 




CM* 




stt cirry 


MM8 


NU 39 




rtt 






MM* 


••67 


Hitch 








Ht9l 


1167 5F 




clrb 




cllir cirry 


ami 


N68 31 




rts 






IH12 


M69 108C42 




ttod 






MM] 


MiC 


srrbsn 


ttu 


• 





Mill trrorltl 

(HH .irnintlsl 
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HUSTANC-020 Update #3 

Several new additions for the HUSTANC-020 68020 til-Speed 
System, from Oats-Comp (CP1) have become available In the 
paat conch. Deliveries are on tine and we are excited 
about the acceptance of this system. It is performing 
flawlessly In government, laboratories, schools, industry 
and of courae - aerloua hackers (me for one), fact Is, 
we have heard nothing but praise for It. We have three 
programmers developing C and Sculptor programs on then 
now, both OS-9 and UnlFLEX. Our production coat for 
software development is going down 2 or 3 fold. As 
best I can find, the HUSTANC-020 la about $15-20,000.00 
leaa than a comparable system from one of the "biggies' 
entry level systems (leas RAM, etc.)! Even when the price 
Increases (it will next quarter) It will acLLl be the beat 
bargain around . 

Because we have received so... many calls asking about 
the UnlFLEX version, I will try tu give you some Insight 
Into this super faat operating system. 

Aa many of you might have surmised, from past editorials, 
I have not always agreed with all of TSCa policies 
concerning UnlFLEX In yeara paat . But having gone into 
all that before, no need to say more. However, the 68020 
version Is a "whole new ball-game"! The boys over st TSC 
have done it right this time. Still not enough basic Info 
(no system managers guide In our lateat manual, also no 
KIR with C, aa atated In manual) and no configuration 
Info yet, but I think I heard a little birdie say 
something awhile back on that subject, so will wait and 
see. Almost any 6809 UnlFLEX, OS-9 or UNIX user will 
have no trouble, at all. First time users are finding It 
friendly enough to be 'right in the swing of things' within 
a short time. We are finding that both the OS-9 and 
UnlFLEX C compilers sccept moat all UNIX C source without 
any change. As well as 6809 HcCosh C compiler source 
(FLEX or OS-9). Others adapt with little change. 
SCULPTOR* source also compiles from those other systems 
with little if any change. Not to be left out, 8sslc09 
snd UnlFLEX BASIC require little chsnge, If any. 

For thoae with aerloua questions we art now offering a 
HANDS ON BEFORE YOU BUY 2 day lnhouse trial of both 
systems. See full page ad elsewhere In this issue. 

While on the subject, I have been told that the folks at 
Hlcroware are doing a major revamp of OS-9 68K, for the 
68020 and math co-proceaaor . You might remember that 
OS-9 68K was done before the 68020 was available. As Is, 
it's an excellent operating system on the 68020. After 
the overhaul It should be even better. Also I understsnd 
that all the HLle (from Hlcroware) It aupporta will get 
the full treatment also. When available It will be ported 
to the HUSTANC-020. 

UnlFLEX on the HUSTANC-020 la FASTI! It Is heavily 
optimized for the 68020 and all ttu extra powerful 
featurea, as well as the 6888L math coprocessor. It la 
simply aweaome to aee such power from such a small 
package, aa the HUSTAMC-020! And to support that power 



we are Introducing several new options, for the OS-9 and 
UnlFLEX verelone. 

But let me tell you a little about the UnlFLEX system 
first. The support ROM Includes a special version of the 
Motorola 02QBug. This is also Included in the OS-9 
package, and is a S595.00 value. The system is normally 
switch configured to 'auto' boot (either floppy or hard 
dlak) on power-on or reset. However, It can be 
configured to boot from 020Bug, do an auto aelf-teat 
first and then boot or boot from floppy disk. 

Due to the swapping feature (and disk banging of moat 
6809 systems) this version is nicer to use. Much less, if 
any disk swspplng. Because of the large memory apace 
available (2 megabyte), UnlFLEX does memory swspplng, on 
time slices and size modifications. This feature accounta 
for aome of the speed advantage. Also the RAH map is 
divided into two sreaa. The system does not uae hardware 
memory management, a software memory management acheme 
divides the RAM apace into two main areas. 

The lower S12K bytea of RAM are reserved for user taak 
execution. Each taak Is therefore limited to s size of 
S12K bytes. Depending upon the paging "swapping" apace 
left. In RAH, each taak can run up to 128 tasks of S12K 
bytes each (gotta have a lot of RAH OR dlak!) 
alnult sneoualy. The remaining 1.3 megabytes of RAM la 
depleted by about 200K for system use. Leaving about 1.3 
megabytes of RAM for taska swapping (or paging). If the 
combined sizes of user taaka exceeda available RAM then 
dlak swapping la done. Therefore, diskettes must atlll 
be formatted with a sufficient value of "swap area". The 
number of taaka la atlll determined by the mount of 
awapping space reserved on the hard disk (can't do much 
on a floppy). 

Aleo available for the UnlFLEX version la s new "streaming 
Tape System". The HUSTANC-020 supports the populsr 
Emulex Ht02 stresmlng tape controller. This controller 
supports most popular tape atraamera. Tape needs must 
be specified st time of purchase due to special hardware 
conalderatlona . Call or write for pricing. 

Of courae the popular 8 port aerial RS-232 (db25) 
expanalon le available on the UnlFLEX aystem. All 
HUSTANC-020 ayatems csn be expanded to 20 aerial porta. 
But for the UnlFLEX version there la alao a new 9 pin RS- 
232 Interface adapter ayatem. Both boards (25 snd 9 pin) 
provide level shifting between TTL levels and standard RS- 
232 levels. 

THe 9 pin D connectors are so arranged eo that "off the 
shelf" IBM type cablea attach directly to standard 25 pin 
D connectors . 

Three of the porta have fixed plnouta (both 9 and 25), 
arranged ao that they can be connected to the standard 
0825 protocol. The fourth port (on each four port board) 
Is pin programmable for either DCE or DTE types. The RS- 
232 Inputs and outputs meet RS-232 specs. Esch four 
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pore board has a built on de Co de level converter. Thus 
boch + and - vole age* of Che proper values ire available. 

There will be a continual prograa of upgrading Che 
MUSTaMC-020 In Che future, there la a acrong poaalbtlity 
chat chare will be a UNIX Syaeea V version before years 
end. And other tiportar.t developaents ur.dersiy. So ycu 
aee, we pracclce what we have alwaya 'preached'. Quality 
at a fair prlca with good support. We require It of 
ourselves itore ao than others! And you ksow what that 
1st 

* * * » 

We also have a few 'crada In - 68XXXX' boards and systems 
left. The list la now worked down, ao if you want to get 



Into a 68XXX aystea at a laaaar price, maybe one of theae 
will do It. A aaall deposit ($50.00) reserves a place on 
the welting Hat. Prlcea vary froa about $6-800 for 
boards alona to $2,000 for coaplete hard dlak ayateaa, 
with cablneta and power supplies. Of course, your 
deposit la refundable at any time before shipping. All 
trade-lna are teated before we take then in. However, 
they are aold with no warranty or refund prlvilegea. Alao 
we will, within 6 aontha of purchasing a 68XXX 'trade-in' 
froa Data-Cosp, allow you to apply the full purchase price 
psld Data-Coap for any 68XXX trade-in in trade-in of that 
ayatea on a MUSTAHG-020, purchased froa Dsta-Coap at 
prevailing prices, at that tlae. 
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by Barry Sslltskl 
15! Kldglen Place 
Calgary, Alberta 
Canada T2X IHb 



After the last week I an quite surprised when I 
look In the mirror and see 1 still hsve hslr left on 
ay head. Ky week started noraally until I sst down 
st ay cooputer to write aoae letters. While editing 
text I noticed that 1 appeared to be getting 
characters on the ecreen thst were not what I thought I 
had typed. At flrat 1 blaaed it on ay typing, which 
would Bake any typing teacher aick with disgust.' It 
waa only upon going through the text and 
repairing any errora and returning to the same spot 
and discovering chat they had changed again did I really 
start to realize that 1 had a serious error of soae 
kind which ws* chsnglng characters in ay text 
while 1 worked on editing the file. By carefully 
examining the errors Bade ftuch aa spsces changed to '(' 
and 'R's to *Z' and conaultatlng the ASCII code chart 
it becaae apparent that aoaetlaea bit 3 was being 
set or cleared whenever it wanted. 

O.K... time to pull out che aenory tests and aee 
where the problea la. 1 have aeveral aeaory tests which 
were sll sdapted fron the tests supplied with ay 
original SWTPc 6800 syatee but are now recoded to ay 
FLEX 6809 aystea. These teats are Included at the end 
of thla raabllng story. 1 ran aenory tests over the 
aenory one board at a tlae immediately that 
night and all memory testa were successful, no errors) 
About this tlae ny wife became concerned about 
all the waning and swearing and caae to see if I hsd 
been electrocuted as all she could see wss ny legs 
sticking out of ny SS-50 box. 1 had a fltfull sleep 
as aenory teats were running through ay brain all 
night. Tha next day It was bsck to running tests 
over each board again with the sane results. ..NO ERRORS 
!1! I begsn to think thst maybe 1 had a problea in Che 
aeaory that FLEX lives in so I wrote a aeaory tent 
and coaplled it in KSASIC to test thst aeaory 
range. . .again. .NO ERRORS 1! My language at this tlae 
had ay faally fearing lightning strikes froa above. 

In fruatratlon I decided to run che tests over 
all ay available aeaory in a continuous block. I 
knew thla would be very tlae coneualng. . . , but over 17 
hours 1 really didn't expect. However, It was worth 
it aa the test uncovered a dual convergence error. The 
aeaory teat ahowed that a write to SB9E2 affected 
aeaory at location 579E2. This waa a real shock Co ae 
aa theae chips aren't even on the saae aeaory 
board.... So the next tlae you read aooewhere to only 
run teata on one board at a tlae, BEWARE, the teats nay 
not be telling you the whole truth. It was apparent 
that thla ona little chip aa.de of refined sand waa 
responding to a certain conblnaclon of lnpucs and 
changing blc 3. Once I found che bad chip, replacing 
lc and running Ceaca for another day, confirmed 
operation was now correct. 



BAD 

MEMORIES 



The aoral of thla story Is : neaory csn give any 
kind of error any tlae. Run your aeaory tests often, 
stsrt thea end go Co bed. Don'c be lulled lnco s 
fslse sense of securlcy becsuse everychlng seeaa Co 
be O.K. 

I know aoae docuaencaclon aays run ceacs over only 
one board ac a clae, bucl auggeac you run cesca over 
your entire aeaory range whenever possible. 

Bacauae uncll chla lncldenc I had forgoccen 
how valuable aeaory ceata can be, 1 encloae chree 
ceaca I recoded froa 6800 to 6809 years ago. Special 
thanka to SWTPco for providing cheae wlch ay flrac 
coapucer kit. All of theae teste use the 1/0 
routines supplied by the FSYMON aonitor which wsa 
provided with the now defunct PCRCOrl SS-50 aystea. 
All other aonitor* will need to chsnge the 
routine sddreases. All of these teats reside in the 
FLEX utility spsce to allow you Co ceac che full 
lower aenory range. Theae cescs are alao fully 
position lndependenc end nay be puc In ROM if desired 
as all varlablea are kepc on che scsck which aay be 
changed froa It'* presenc location, now dlreccly ac Che 
end of Che memory ceac code. 

If anyone haa queaclona or comments Chey aay be 
addreaaed Co ae as lndlcaced ac che start of thla 
article. 

Editor's Note: Theao prograas are Included In 'Reader 
Service Dlak 27'. please see advertlalng for these dlak 
elsewhere, 

* ROTABIT 

* ROTATING BIT MEMORY TEST 

* THIS DIAGNOSTIC IS A 'WALKING BIT* TYPE. IT 

* MOVES ONE BIT THROUGH EACH BIT POSITION OF 

* THE ADDRESS UNDER TEST AND READS BACK WHAT 

* WAS ACTUALLY WRITTEN. 

* SUCCESSFUL PASSES THROUGH THE MEMORY RANGE 

* UNDER TEST IS INDICATED BY THE PRINTING OF 

* A •♦• A FAILURE IS INDICATED BY A PRINT OF 

* THE ADDRESS. WHAT THE PATTERN WRITTEN MAS 

* AND WHAT WAS ACTUALLY CONTAINED IN THE 

* ADDRESS AFTER THE TEST. 

* THIS PROGRAM WILL CONTINUE TESTING THE 

* MEMORY RANGE UNTIL A 'RESET* IS EXECUTED BY 

* THE COMPUTER. 

* MEANT TO BE USED WITH OTHER DIAGNOSTICS TO 

* FULLY TEST MEMORY, AS SOME ERRORS WILL BE 

* IGNORED BY THIS PROGRAM. 
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ROM MONITOR ROUTINES 



OUTS 


EQU 


•FD75 


0UT2H 


EQU 


•FD7D 


GETADR 


EQU 


SFD0E 


OUTCH 


EQU 


•FDS8 


INCHE 


EQU 


•FD44 


PDATA 


EQU 


•FD97 


PCRLF 


EQU 


»FDA2 


EXIT 


EQU 


•FC32 


DSPDBY 


EQU 


*FD6A 



OUTPUT A SPACE 
OUTPUT BYTE (A) 
GET HEX ADDRESS (XI 
OUTPUT CMAR. (A) 
INPUT CHARACTER (A) 
PRINT STRING (X) 
PRINT CR AND LF 
PSYMON START 
OUTPUT AbB AS 4 HEX 



* LOCAL STORAGE EXPRESSED AS OFFSETS FROM 

* USER STACK < U-REG) . SPACE USED IS RESERVED 

* AT THE END OF THIS PROGRAM. 

SIZE EQU 4 BYTES REQUIRED 

LOMEM EQU START ADDRESS 

HIMEM EQU 2 END ADDRESS 

ORG *C100 POSITION INDEPENDANT 



ROBIT 


BRA 


ROBIT1 


BRANCH BY VERSION M 


UN 


EQU 


1 


VERSION N 


MSG1 


FCC 


•D.SA, 'START ADDRESS ? ' . «4 


MSG2 


FCC 


»D,»A, ' END ADDRESS ? * , »4 


ROBIT1 


LEAU 


LOCAL ,PCR 


U-REG LOCAL STORAGE 


GETRNG 


LEAU 


-SIZE.U 


SET STACK STORAGE 




LEAX 


MSG1 ,PCR 






JSR 


PDATA 






JSR 


GETADR 


INPUT LOW ADDRESS 




STX 


LOMEM, U 


SAVE IT 




LEAX 


MSG2.PCR 






JSR 


PDATA 






JSR 


GETADR 


INPUT HI ADDRESS 




STX 


HIMEM, U 






JSR 


PCRLF 




START2 


LDX 


L*MEM,U 




LODREG 


LDA 


Ml 


STORE 1 (0000 0001 I 




STA 


0, x 


ADDRESS UNDER TEST 




CMP A 


0,X 


WAS ' 1' WRITTEN ? 




BNE 


ERRPNT 


NO, GO REPORT ERROR 


LOOP1 


ASLA 




(0000 0010) 




ASL 


0.X 


DO TEST ADDRESS 




CMPA 


0,X 


COMPARE THEM 




BNE 


ERRPNT 


IF UNEQUAL GO REPORT 




CMPA 


«%]0000000 FULLY SHIFTED ? 




BNE 


LOOP1 


NO, CONTINUE ROTATING 




BRA 


INCRi 


YES, GO TO NEXT 


ERRPNT 


TFR 


X,Y 


FAILING ADDRESS 




TFR 


A,B 


FAILING TEST VALUE 




JSR 


PCRLF 






LEAX 


0.Y 


FAILED ADDR TO X-REG 




JSR 


OUT4H 


PRINT FAILING ADDR 




JSR 


OUTS 


AND A SPACE 




TFR 


B.A 


TEST VALUE TO A-REG 




JSR 


0UT2H 


PRINT FAILURE ADDR. 




JSR 


OUTS 


AND A SPACE 




LDA 


0.Y 


GET DATA TEST ADDR 




JSR 


OUT2H 


PRINT ACTUAL WRITE 




JSR 


PCRLF 






LEAX 


0, Y 


X TO FAILED ADDR. 


INCR1 


CMPX 


HIMEM, U 


END ADDRESS ? 




BEQ 


FINISH 


BRANCH IF DONE 




LEAX 


l.X 


NEXT ADDRESS 




BRA 


LODREG 


AND CONTINUE 


FINISH 


LDA 


tt" ♦ 






JSR 


OUTCH 


SUCCESSFUL PASS 




BRA 


START2 


CONTINUE TEST 


OUT4H 


PSHS 


D 


SAVE AtB FOR LATER 




TFR 


X,D 


X-REG TO D-REG 




JSR 


DSPDBY 


OUTPUT A AND B-REG 




PULS 


D 






RTS 








RMB 


SIZE 


USER STACK STORAGE 


LOCAL 


EQU 


* 





* SUMSTEST 

* THE SUMSTEST MEMORY DIAGNOSTIC WILL PLACE A 

* PATTERN IN THE MEMORY LOCATION WHICH IS 

* DEPENDENT ON THE ADDRESS UNDER TEST. THE 

* PATTERN WHICH IS WRITTEN IS THE SUM OF TME 

* PASS COUNTER, THE MS BYTE OF THE ADDRESS AND 

* THE LS BYTE OF THE ADDRESS. ERRORS ARE 

* REPORTED WITH A PASS NUMBER .FAILING BITS 

* AND THE ADDRESS OF FAILURE. THIS PROGRAM 

* RESERVES SPACE FOR STORAGE ON THE USER 

* STACK AT THE END OF THE PROGRAM IN LOCAL' 

* STORAGE. BY RELOCATING THE USER STACK THIS 

* PROGRAM MAY BE MADE ROMABLE CODE. 



* EQUATES 


PSYMON 


MONITOR ROM 


INCHE 


EQU 


•FD44 


INPUT INTO A-REG 


OUTCH 


EQU 


•FD58 


OUTPUT CHAR IN A 


PCRLF 


EQU 


SFDA2 


PRINT CR AND LF 


PDATA 


EQU 


•FD97 


PRINT STRING (XI 


GETADR 


EQU 


«FD0E 


GET 2 HEX IN X-REG 


OUT2H 


EQU 


•FD7D 


OUTPUT A AS HEX 


OUTS 


EQU 


•FD75 


OUTPUT SPACE 


EXIT 


EQU 


•FC32 


PSYMON WARMSTART 


DSPDBY 


EQU 


SFD6A 


OUTPUT At<B AS 4 HEX 



* LOCAL STORAGE OFFSET FROM USER STACK 



END 



ROBIT 



SIZE 


EQU 


8 




BYTES REQ'D 


CTR 


EQU 









STORE 


EQU 


1 






TEMPX 


EQU 


2 






LOMEM 


EQU 


4 






HIMEM 


EQU 


6 








ORG 


• C10B 




P. I.C. tc ROMABLE 


SUMTST 


BRA 


SUM1 




BRANCH VERSION M 


VN 


EQU 


1 




VERSION N 


MSG1 


FCC 


»D.«A, 


•STARTING ADDRESS ? ' . «4 


MSG2 


FCC 


»D,«A, 


1 ENDING ADDRESS ? ' , »4 


SUM1 


LEAU 


LOCAL, 


PCR 


LOCAL STORAGE 




LEAU 


-SIZE, 


U 


SET ASIDE AREA 




CLR 


STORE, 


U 






CLR 


CTR.U 








LEAX 


MSG1 ,PCR 






JSR 


PDATA 








JSR 


GETADR 


GET START ADDRESS 




TFR 


X.Y 




Y-START ADDRESS 




LEAX 


MSG2.PCR 






JSR 


PDATA 








JSR 


GETADR 


GET END ADDRESS 




JSR 


PCRLF 








LEAX 


l.X 








STX 


HIMEM, 


U 






STY 


LOMEM, 


U 




START 


TFR 


Y.X 




START ADDRESS INTO X 


LOOP1 


BSR 


INCRX 








STA 


0.X 




X- TEST ADDRESS 




LEAX 


l.X 




BUMP TO NEXT ADDRESS 




CMPX 


HIMEM, 


U 


END OF RANGE YET ? 




BNE 


LOOP1 




NO CONTINUE 




LDX 


LOMEM, 


U 




L00P2 


BSR 


INCRX 




FORM DATA AGAIN 




EORA 


0,X 




DIFFERENT BITS SET 




BNE 


ERROR 




NO, REPORT ERROR 


RETURN 


LEAX 


1 ,X 




YES, BUMP UP 




CMPX 


HIMEM, 


U 






BNE 


L00P2 








LDA 


»' ♦ 








JSR 


OUTCM 








INC 


CTR.U 




SUCCESSFUL PASS 




JSR 


EXTST 




TEST FOR END 




BRA 


START 




GO DO IT AGAIN 
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INCRX 


STX 


TEMPX.U 


SAVE TEST ADDR 




LDA 


TEMPX.U 


MSB TO A-REG 




ADDA 


TEMPXtl, 


U ADD LS BYTE 




ADDA 


CTR.U 


ADD PASS H 




RTS 






ERROR 


STA 


STORE, U 


SAVE ERRANT BIT 




JSR 


PCRLF 






LDA 


CTR.U 






J5R 


OUT2H 


PRINT PASS H 




J5R 


OUTS 


SPACE 




LDA 


STORE ,U 






J5R 


OUT2H 


PRINT FAILING BIT 




J5R 


OUTS 


SPACE 




LDX 


TEMPX.U 






J5R 


0UT4H 


PRINT FAILING ADDR 




JSR 


OUTS 






BRA 


RETURN 




EXTST 


RTS 




STUB FOR EXIT TEST 


0UT4H 


PSHS 


D 


SAVE A»B FOR LATER 




TFR 


X, D 


X-REG TO D-REG 




JSR 


DSPDBY 


OUTPUT AkB REG.S 




PULS 


D 






RTS 








RMB 


SIZE 


USER STACK STORAGE 


LOCAL 


EQU 


* 






END 


SUMSTEST 





* CONDATA 

* CONVERGING DATA MEMORY TEST 

* THIS DIAGNOSTIC TESTS FOR 'DUAL ADDRESS 

* ERRORS'. IT TESTS EACH LOCATION OF THE 

* RANGE UNDER TEST BY FIRST WRITING ALL 0's 

* TO EACH LOCATION , THEN WRITING ALL ONES TO 
t THE FIRST LOCATION AND CHECKING ALL OTHER 

* LOCATIONS FOR ANY SET BITS IN THE TEST 

* RANGE. IF NO BITS ARE SET THEN THE 'ONES' 
t ARE REPLACED WITH ZEROES THEN THE NEXT 

* LOCATION IS FILLED WITH THE 'ONES' OR FF 
t PATTERN AND ALL OTHER LOCATIONS ARE AGAIN 
t CHECKED UP TO THE END OF TEST RANGE. 

* THERE ARE FOUR TYPES OF ERRORS THAT ARE 

* REPORTED VIA THE SUI (SOFTWARE INTERRUPT) 
t INSTRUCTION , THE ADDRESS OF FAILURE AND 
» TYPE ARE REPORTED IN THE CPU REGISTERS ON A 
t REGISTER DUMP. A PASSING CONDITION IS ALSO 
» REPOKtbU. 

* ON AM ERROR THE REGISTERS WILL BE DUMPED 
« X-REG CONTAINS THE FAILED ADDRESS 

» PC-REG CONTAINS ADDRESS OF ERROR TYPE 
t (SEE LISTING) 

* IF DUAL ADDRESS ERROR 

t X-REG CONTAINS THE FAILED ADDRESS 
« Y-REG CONTAINS AFFECTED ADDRESS 

* APPROX TIME AT 1 MHZ. 

» IK 24 SEC. 

* 2K 2 MIN. 
» 4K 7.3 MIN 

* 8K 30 MIN. 
» 16K 2 HR. 
» 48K 17 HRS. 

t System iquitfi PSYMON rom. 
PDATA EQU «FD?7 PRINT STRING «X> 
GETADR EQU «FD0E GET ADDRESS IN X 
PCRLF EQU *FDA2 PRINT CR k LF 
EXIT EQU *FC32 PSYMON WARMSTART 

* Local ttar*9* mprisstd »» 

* offsets from (U) Stack 
SIZE EQU 4 

LOMEM EQU 
HIMEM EQU 2 



TEST 

VN 



ORG 



BRA 

FCB 



•C100 



TEST1 
11 



POSITION INDEPENDENT 

BRANCH VERSION ft 
VERSION ft 



MSG1 FCC 

MSG2 FCC 

MSG3 FCC 

MSG4 FCC 



•D,*A, "Start Address ?',4 
*D,SA,'End Address ?',4 
SD.SA.'ln progress. ..'■ 4 
•D,*A, 'Memory test OK ' ,*7,4 



«-» 



USER STACK ALTER DEPENDING ON SYSTEM 



TEST1 
GETRNG 



START 
LOOP1 



LOAPAT 
LOOP4 



CHKLOW 
LOOP2 



CHCKHI 



LOOPS 



RESTRE 



LEAU 

LEAU 

LEAX 

JSR 

JSR 

STX 

LEAX 

JSR 

JSR 

STX 

LEAX 

JSR 

LDX 

CLRA 

STA 

CMPA 

BNE 

CMPX 

BEQ 

LEAX 

BRA 

LDX 

LDB 

STB 

CMPB 

BNE 

TFR 

CMPX 

BEQ 

LEAX 

CMPA 

BNE 

BRA 

TFR 

CMPX 

BEQ 

LEAX 

CMPA 

BNE 

CMPX 

BNE 

TFR 

STA 

LEAX 

BRA 



LOCAL, PCR 

-SIZE.U 

MSG1.PCR 

PDATA 

GETADR 

LOMEM, U 

MSG2.PCR 

PDATA 

GETADR 

MIMEM.U 

MSG3.PCR 

PDATA 

LOMEM, U 

fl.X 
fl.X 

ERPNT1 
HIMEM, U 

LOAPAT 

1,X 

LOOP1 

LOMEM, U 

N»FF 

0,X 

0.X 

ERPNT2 

X.Y 

LOMEM, U 

CHCKHI 

-1,X 

fl,X 

ERPNT3 

LOOP2 

Y.X 

HIMEM, U 

FINISH 

l.X 

e,x 

ERPNT4 
HIMEM, U 
LOOPS 
Y.X 

e, x 
i,x 

LOOP4 



USER STACK 
SET UP STORAGE 



GET START ADDRESS 
SAVE IT FOR LATER 



GET END ADDRESS 
SAVE IT 

PRINT "IN PROGRESS . 

PUT 00 INTO ACC. A 
A INTO TEST ADDRESS 
WAS 00 WRITTEN7 
NO GO REPORT ERROR 1 
END OF RANGE YET 7 
YES NEXT PATTERN 

NO CONTINUE FILL 

SECOND PATTERN CFF) 

WRITTEN CORRECTLY ? 
NO REPORT ERROR 2 
SAVE TEST ADDRESS 
FIRST ADDRESS ? 



t ERROR BLOCK 




* ALL 


SECTIONS RESTORE 


USER STACK 


ERPNT1 


LEAU 


SIZE.U 






SWI 




ERROR INITIAL '00' 


ERPNT2 


LEAU 


SIZE.U 






SWI 




ERROR PATTERN ' FF ' 


ERPNT3 


LEAU 


SIZE.U 






SWI 




DUAL ADDRESS LOW 


ERPNT4 


LEAU 


SIZE.U 






SWI 




DUAL ADDRESS HIGH 


FINISH 


LEAX 


MSG4.PCR 


SUCCESSFUL MESSAGE 




JSR 


PDATA 






LEAU 


SIZE.U 


RESTORE STACK 




JMP 


EXIT 


TO MONITOR ROM 




RMB 


4 


STORE LO If HI MEM 


LOCAL 


FCB 


a 


STORAGE USER STACK 




END 


TEST 
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ACCESSING THE FLEX DIRECTORY 

FROM BASIC 
R. H. Koglund, Sea tele WA 

I have often wanted to have directory Information 
available from FLEX to process with an XBASIC program. 
The string handling features of BASIC can be extreaely 
useful In creating scans to delete or perform other 
function) at the OS level on a selective basis. 

The following program ahowa the technique, and alao 
la useful Itself. I had a need to selectively delete 
data files that multiply like rabbits on a data disk 
that capturea stock market statlatlca from the 
CompuServe data base. Although this can be done In 
aaaeabler, the attached Hating In BASIC shows how 
saally It can be dona In higher level language. 

The SDEL program has a good feature of the ERASE 
command In CPM and later OS's. It allowa a limited 
wild card specification of the file names to be 
displayed, snd deleted or kept at the operators 
discretion. The leading character(a) of the filename 
will Initiate a aearch for all names starting with that 
string. In addition, sn aaterlak can be uaed for either 
the filename or extension to select sll possible names 
or extensions. To Illustrate, If the following were 
typed In In answer to the prompta, then the result would 
be juat like the PDEL utility: 

EXTENSION OR STAR FOR ALL7 * 
LEAD CHAR OF FILENAME OR STAR7 * 

As another example, If "P" were given In answer to the 
requeat for the lead character, then all files beginning 
with P would be dlaplayad. 



The trick to ge 
transfer ths dlak dlrsc 
rssdsble by BASIC, 
that of the FILES com 
where only the file 
This la easily turned 1 
In Flex. Whan the 
should not slrssdy exls 
which la trapped by 
Line 38 determines that 
and branchea to line 49 



ttlng XBASIC to do this, la to 
tony Information to a form (file) 
The directory format selected wis 
and In the utilities pscksga, 
amea are displayed on the screen, 
nto s file with the "0" command 

program la run, the acratch file 
t. Thla reaulta In an error #4, 
the ON ERROR condition In line 8. 

thla Is a "no auch file" error, 



At line 51 ■ the EXEC command cauaes the output of 
Cbe FILES eoomsnd to be written to a new file, 
DIRSCR.SCR. Thla worka fine, but when two utilities are 
called on the aama line (0 and FILES In thla caae), the 
vectors In Flex are reaet leaving FILES to return to the 
coaaand (calling) utility, and the EXEC aequence 
returns to Flex Instead of to BASIC. The vectors can 
be redirected to BASIC by the unuaual atep of chaining 
the program to Itself In line 53. 



The second time the program runs (aa a result of 
the chain) the Input file now exists, and the main body 
of the program executes. The loop at line 9 gets rid 
of the hesder genersted by FILES. Each line in the 
directory Information la scanned for aucceaalve period 
charscters between a filename and lta extension by line 
IB. The 3 charactera following the period are aaaumed 
to be the extension, snd the filename built up In 
vsrlsbls FILEJJAMEv In this way. 

The filenames of lntereat are displayed one at a 
time, and ths operator aaked If they ahould be deleted. 
The program loops until end-of-flle Is detected. 

Line 19 Is of Interest. It detects a condition 
where a line contains no more periods, and then calla 
for another line of data from the file. Line 32 aeema 
to have the same function, but does not work because of 
trailing spscea on each line from the file. It was 
left In aa a aafsty messure. 

The flnsl step Is on end-of-flle, snd sfter the 
procedure Is complete. The flow will resch lines 37 to 
53. Notice thst the scrstch file Is deleted In line 
44. This Is nscesssiy for two ressons. First, ths 
file must be sbsent the next time the program Is run to 
trigger the EXEC command. Second, If any file la 
deleted during the use of the program, any attempt to 
rerun the program will make uae of the old acratch file, 
and when the program can't find the file that waa 
previously deleted, an error will result, with 
unpredictable (but not catastrophic) results due to the 
error trapping used. 

The BASIC program la written for the TSC XPC 
pre-compller to make It assler to follow the progrsm 
steps. By substituting two chsrscter variable names, 
snd using line numbers lnstesd of ststement names. It 
csn also be compiled In XBASIC with the COMPILE command. 
It ahould ba stored In compiled form to speed up the 
operstlon of the CHAIN ststement. 

■t •TTL OM*. . TXT' . PAC 

3 mcmqvk aoLiCTta Mil* *Km •■■aCYOAV 

« tIKll VlftSlO*. ««WOVT» FILM M» I NO LlHlTID UlLA CWD 

* #DI*» 14? aa 10.9 

* t 

* QMh OLD * I. tlffSCtt.SCJI- AS » 

* on imo* ooto lotnrcov 

» FOB 1% - I TO 3 t BR Ofclr t«ABaK In#>3 

tO IMTUT lit* OZ.llJtat* 

II MXvf 1* 

II jwuT'lirnnioii on iim roa Ait.*, at tint*. 

I) IMfuT'LCAD CHAA O* PtLtM*/« O* • T A* • . t^ Alr-C •***« 

|4 W(H>im.|.|llllXUKMUMl 

i-a *Alhj«<oot> LroiMTtffn, - I 

|« 1HPUI LIMI I2.LL1MI 

1- ltMt*4.|N-. ■ LCN*LI.IMB»I 

I* IMMEIt-i.OrjP »|aia&**-CM-> • IM*T«ltPOTNTIw*.lLINt:». •. » 

I* l» FIIAIOD-LCtO • O THBr» MUM«l0OP ; ft*.,. Of. T CC T (HP W Llh| 

ro rxi.t-**A-*».o • ■• * trttt »|.T TO null 

71 rOm IX m LPOlWTtlfli TO talOlllNl . 3 

■2 INDIVCNAA-i - M:rM><LL*Nf:o.i%.i> 

73 1* |PfOIV«C MA I W J 4> ' • 1«N I 

f Itl' -i— W ■ PILI^MMI • INtlVKHAnti 
34 NCKT |T> 

ra if a*™** • •»■ tmim t 

lli LIFTOIP 1LI>*W1ME t-.«*CH-uL|MHl <) ClAO»<MAM THf"** BK1F..OAL 
r* IP IIH0*<M*TI - '■• THIN I 
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New Software Additions 



o 



! ™F , n m ( 



ifttT 



ft*. ft 



TMew Software Additions 



C^IH nar* Smith Hd 
•nfa (Blj> 042 4001 



sflffMREr 



UVSAS CITY BASIC 



LABS AS CITt BASIC - l*slc for Color Computer OS-9 with 
asny giv comndi and sub-functions added. A full 
lapleaentatlon of Che 1P-THEH-ELSE logic la Included, 
allowing neatlng to 255 lavele> Strlnga are aupported 
and a aubaet of the uaual atrlng functlona auch aa LEFTS, 
RIGHTS, H1D$, STRIMCS, etc. are Included. Varlablea are 
dyoaalcally allocated. Alao Included are additional 
features euch aa Peek and Poke. A imt for may Color 
Coaauter user runnlag OS-9. 

CoCo OS-9 $39.95 



o 



LSORT 



LS01T - A SOnVHXBGK package for OS-9 (Uwel I & □ only). 
Sorta records with fixed lengths or variable lengths. 
Allows for either aacendlng or descending aort. Sorting 
can be done In either ASCII sequence or alternate 
collating sequence. Right, left or no justification of 
data flelda available. LSORT includes a full aet of 
comments and errore messages. 

OS-9 $85.00 



o 



I-TAtX 
A C-vtodea/Hardware Hookup 

X-TALX conalata of two dlaka and a apeclal cable, the 
hookup enablea a 6809 SWTPC coaputer to duap UnlPLEX 
fllea directly to the UnlPLEX MUSTAMG-O20. Thta la the 
OUT currently available aethod to transfer SUTP 6809 
nalPLII fllea to a 68000 UnlPLEX ayatea. Clalx 6809 
uaere aay duap a 6809 UnlPLEX file to a 6809 UnlPLEX five 
loch dlak and It la readable by the WJSTAWJ- 020. 

The cable la specially prepared with Internal con- 
nection! to Batch the non-atandard SWTPC S0/9 1/0 Dh25 
tonnecton. A apeclal SWTPC S* cable aet la alao 
available. Usara ahould epeclfy which SWTPC ayatea he/she 
wlahei to coaaunlcate with the MUSTAMG-O20. 

The X-TAUC aoftware 1* furnlahed on two dlaka. One 
eight Inch dlak contalna the S.E. MEDIA nodes prograa C- 
M0DEM (6809) the other dlak la a MUSTAHG-020 five Inch 
dlak with C-M00eM (68020). Text and binary (ilea aay be 
directly tranafered between the two systeas. The C-N0DEH 
prograaa ere unaltered and perfora bb excellent aodea 
prograaa alao. 

X-TALK can be purchased wlch or without the apeclal 
ceblea, but thla apeclal price la available to reglatered 
rfiJSTAJG-0 20 uaera only. 

X-TALX Coaalace (cable. 2 dlaka) 99.95 

I-TALX Software (2 dlak only) $69.95 

I-TALX with CN0DEM Source lacluded $149.95 
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PR0CRAKM2ES 4 USERS TOOLS 



SOLVE - OS-9 Levels I and II ool>. A Syabollc Object/ltfglc 
Verification a Exaalne debugger. Including Inline 
debugging, dlaaaaeable and aaaeable. SOLVE IS THE HOST 
COMPLETE DCBOGCU we run* aeeo for the 6809 0S-9 aarleal 
SOLVE doea It sill With a rich aelectlon of aonltor, 
aeaeabler, dleaaaeabler , envtronaental, execution and 
other alacellaneoua cowaande, SOLVE la Che MOST rVUful 
tool-kit ltea you can own! Yet, SOLVE la staple to uset 
Wlch coaplece docuaenceclon, a anap! Everyone who haa 
ordered chla package haa raved! See review - 68 Micro 
Journal - Deceabar 1985. No 'blind' debugging here, full 
acreen dlaplaye, rich and coaplece In lnforaaclon present- 
ed. Since review In 68 Micro Journal, chla la our faaceac 
aoverJ 

Levels I 4 II only - 0S-9 Regular $149.95 
■ SPECIAL INTRODUCTION 0PPER • $69.95 



O 



PAT 



PAT - A full feacure acreen oriented TEXT EDITOR wlch all 
Che beac of "PIE (ca)". Por chose who awore by and loved 
only PIE, chla la for youl All PIE feacurea and auch 
Bore! Too aany feacurea Co Use. And if you don'c like 
chsss, change or add your own. PL-9 aource furnlahed. 
"C aource available aoon. Eaafly configured Co your CRT, 
wlch apeclal conflg aacclon. 

Regular FLEX $129.50 
• SPECIAL LVTR0D0CTI0H OFFER * $79.95 

SPECIAL PAT/JUST COKBO (w/aource) Fli* $99.95 

Hoce: JUST In "C" aource available for 0S-9 
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1AS-ED1T 



1AS-EDIT - A TSC BASIC or XBAS1C acreen edlcor. 
Appended Co BASIC or XBASIC, BAS-RDIT la cranaparenc to 
noraal BASIC/XBASIC operaclon. 

Allowa editing while In BASIC/XBASIC. Supporca Che 
following functlona: OVERLAY, DISERT and D0P LOT. Hake* 
editing BASIC/XBASIC prograaa SIMPLE! A GREAT tlae and 
efforc eifer. Prograaaera love It! HO aore retyping 
entire Unea, etc. 

Coaplete with over 25 different CRT teralnal con- 
figuration overlays. 

FLEX, CCF, STAR-DOS Regular $69.95 
Uadced Special Offer: $39.95 
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CEDR1C 



CRDRIC - A acreen oriented TEXT EDITOR with avaUebUlty 
of 'MENU 1 aid. Hacro deflnltlona, configurable 'permanent 
definable MACROS' - all atandard features and the faateat 
'global' functlona In the west. A elaple, autoaatlc 
teralnal conflg prograa aakea thla a real 'no hsaael' pro- 
duct. Only 6K In aire, leaving the average ayatea over 
165 aectora for text buffer - appx. 14,000 plua of free 
aeaoryl Extra fine for progressing aa well aa test. 

tegular $129.95 
• SPECIAL laTTRODOCTIOH OFFER * FLEX $69.95 



o 



HKR 



A PILEX hlcrarchal Dlak Directory Program 

HIKR la a Modern hlerarchal atorage ayatea for uaera 
under FLEX. It e new re the needa of those who have hard 
dlak capabilities on their syatemft, or many files on one 
dlak - any else* 

Using HIEk a regular (any) FLEX dlak (8 - 5 - hard 
dlak) can have eub directories. By this aethod the 
problems of aealgnlng unique namee to fllea la less 
burdemose. Different fllea with the exact same name- aay 
be on the aaae dlak, aa long as they are In different 
directories. for the Winchester user thla becomee a 
suit. Sub-dl rectories are the modern day solution that 
alt currant large systems use. 

Each directory looka to FLEX like a regular file. 
except they have the extension '.D1R'. 

A full aet of directory handling prograaa are Included, 
■aklng the operation of tHKK alaple and straightforward. 

A special Install package la Included to Install H1ER 
to your particular veralon of FLEX. Soae easeably 
required. Inetall Indicates each byte or reference 
change needed. Typically - 6 byte changee In aource 
(furnlahed) and one aeseably of HIBR la all that la 
required. No programing required! 



* Introduction Special * 



$69.95 
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K-BHSIC updates are doid available. If gou 
purchased K-BHSIC prior to Jnlg 1. 1985 
and mish to have goor K-BHSIC updated, 
please send $35 anclosed mith gour master 
disk to Southeast media. 

K — BASIC undn- 05-9 and FLEX ujill noui compile 
TSC BASIC. IBHSIC and IPC Source Coda Filas 



(615)842-4600 



Telex 5106006630 



2-4600 fik 

5900 Cassandra Smith Rd. 
Hixson. TN 37343 

tor lotofmation 
call <6tS) 642-4601 

COCO OS-»" FLEX" 

SOrTUIARE 



© 



K. — BH5IC now mokes the multitude of TSC HBRSIC Software 
available for use under OS-9. Transfer your feuorlte BRSIC 
Programs to OS-9, compile them, Assemble them, and 
CDQC3QQ] " usable, multi-precision, familiar Softuiare Is 
running under your fouorlte Operating System! 

IC — BASIC I0S-9 or riEHt. Includin g the Assembler 

!!! Special!!! ^Jlo»=oC $ 99.49 





Features 



Sculptor 



Facts 

■ ■■■■ 



fHr StlfmOHVrSIlM 



THE PACKAGE 

W<*h awry JwdUBMHU Im ill 
itftfi a m flhmiiil i tali I mm nM m a^a n i n l i l — 'i 
PrvfMtwrwncvrtrT+i laung&ariikinal Iothl*9» HCh ** 
BojK and Ct*n * <**1 tw «hMl m vAd Si i**w than *» *a* 

j — li ui tar ».>■»■ iJ w aaJ a «A* IwiA 

AN ESTABLfir«DLEADEH 

^e lapu w*M Jf . "fana J by pa ' JajaaW Paal ahj H iadai B a 

imhuala. dl wMptaji'i >™J a* l hiiI aalu Mw>nj> hi >n rit pmlmti Hvvtrnf 

l i l I lMt iiiii ifl i Tt miitirl Hwaalaurxhriin l^tl atv] '- *»*m> « . M 



DATA rtfcmoNAHY 

itttt taw m*t lUMi ■*» rn rfan Mind Snafc*"' 
Kpn I'lrwntwri fkVk «**y IdM a 
FtayTm h a pHf M »,-far ntfa i trul # 
ihTilnr luf F'aUMan^iw^ 



INDEXING TECHNIQUE 

4B>wnlp.b 

imloavaWai, 
■* -Jr-aitofe* 



RELATIONAL •WRAIOHS 



SVJm>1* flMPai 
lMpltfM#eM 

■ 'naif nniJwh liar ru 

■BwM 

FIND OUT MORE 



OATAFU STKIH II Ki 

Pxhrd ftwd aFTKajhim^m 
1 1 Monty HOWd an Imvt i vhnrru L u 



INPU r DATA VALIDATION 

Input oaa* "»*v few Wkdaaad * •**• 



L*m *W«0> «■***•* 



LofBaJajf 



SYSTEM INDH'I.NLHNC » 



Vufc>* 

molqptt a an i - 

VMS TW.aMnahafcM! a aaj. n h O i J . ^ m f.fr, 
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Sculptor for 68020 

OS-9 and UniFLI-X 

$995 



OS-9 / UnlFUKX — 


66000 ttaiPLEX -- 


IRM PC Z«ni* — $»»J. 00/$ 1 7 5. 00 


Alcoa ZenlK 


MS DOS Network — * ** 


UNIX 


* Full Developeaenc Package ** Run Time 


Package Only 


66' Micro Journal 


May '86 



MS DOS — 
- *1S»5.00/*2*5.00 — S>»5.00/$1 15.00 

* *« PC DOS — * •♦ 

Pull OOi and Dealer Discount a Available I 
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ASTRUK09 from Soatneest Media — A 'Structured Asseabler for the 
6809' which requires the TSC Macro Asseacler. F. CCF - 199.95 



Mere Assembler for TSC 



The FLEX STAfDAK) Assembler. 
Specfal — CCF 135.00: 



F JSO.OO 



SSM Extended 6809 Micro Assembler froa Lloja I/O. •• Provide! local 
labels. Motorola S-records. and Intel Hex records; XREF. Gene- 
rate OS-9 Meaory modules under FLEX. FLEX, CCF. OS-9 1*9.00 

Relocating Assembler w/llnking Loader from TSC. — Use with many of 
the C and Pascal Compilers. F .CCF S150.00 

MAC*, by Crabem Trot t from Wledmah Micro ayeaanm — Co-Rcaldent 
Editor and Aeeembler; feat Interactive A. I.. Progressing: for email 
to awdlum-altad Prograea. F.CCK - S75.0O 

OUXB — MACE »/ Croai Aoaenblar for 6800/1/2/1/8 F.CCF - $94.00 

TRDI CIOSS ASSEMBLERS froa Coaputar Symcam* Ceaemltamte — 
(REAL ASSEMBLERS, HOT MACRO SETS) Specify for 180x , 650?, 
6801, 6804, 6803, 6809, 28. 280, 8048, 8051. 8083, 68000 
aodular, f ree-e tending c roa a-a aacmblcra In C, with 
load/unload utllltlea and macroa. 
FLEX, CC». 0S-9, UnlFLEX: 

Each $50.00 or Any 3 for SIOO.OO or ALL $200.00 
8 bit (not 68000} aourcea for additional: 

Each $50.00 or Any 3 for $100.00 or ALL $300.00 

XASN Cross Assemblers for FLEX from Comp.aente Ltd, — TMs sat of 
6800/1/2/3/5/8, 6301, 6502. 8080/5. and 280 Cross Assemblers 
uses the faalHar TSC Macro Atuaelar Coraaand Line and Soruce 
Code fornat. Assembler options, etc., 1n providing code for tlte 
target CPU's. Complete set, FUX only - tlSO.OO 

CRASH! froa Lloyd i/o — 8-81 1 Macro Cross Asseabler ■<» save 
features as OSM; cross-as stable to 6800/1/2/3/4/5/8/9/11, 6502. 
1802, 8048 Sers, 80/85. Z-8. 2-80, 1MS-7000 sers. Supports the 
target chip's standard mnemonics and addressing nodes. 

FLEX, CCF, OS-9 Full package — 13*1.00 



CtASMB 16.32 froa Lloyd I/O - 



Cross Asseabler for the 6*000. 

FLEX, CCF. OS-9 H4*.0 
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SUPER SLEUTH from CoBi>u.*«r SyiUis Coasylteata — Interactive 
Oisasseabler; extreaely POWERFUL! 01st File Binary/ASCI! 
Eiaolne/Change. Absolute or FCfLl Nsassembly. XREF Generator, 
Label "Naae Changer", and Files of "Standard Label Names' for 
different Operating Systeas 

Color Coapater SS-SO Bas (all a/ A.L. Semrce) 

CCD tin Req'd) ObJ. Only 149.00 E, J**.0O 

CCF, Ob J. Only 150.00 U. 1100.00 

CCF. w/Source I9*.00 0, 1101.00 

CCD. ObJ. Only ISO. 00. 

ONtAMiTC t from Coaputer Systeas Canter -- Excellent standard 
"Batch Mode" Olsas seabler . Includes XREF Generator and 
"Standard Label" Files. Special OS-9 options ■/ OS-9 Version. 

CCF, ObJ. Only 1100.00 CCO, ObJ. Only t 59.95 

F, - " 1100.00 o, * ■ HSO.OO 

U, - 1300.00 
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PL/* froa Wlmermeb Micro Syatama — By Crahaa Tcatc. A combination 
Edit or/Compilar/Debugger. Direct etmrce-to-object coapllatlon 
delivering feat, compact, re-entrant, ROM-able, PIC. 8 ( 16-blt 
Integera a 6-dlglt Real nuBbera for alL real-world probleaa. 
Direct control over ALL Syataa reeourcea, Including Interrupta. 
Coaprehenelve library eupport; ataple Machine Code Interface; 
etep-by-atep tracer for Inatant debugging. StO* page Manual 
with tutorial guide. F, CCF - 51*1.00 

DH1N5ICA1 froa Mhlasical Oc*rloome a ts — How supports Real avatars 

"Structured Programing" WITHOUT losing the Speed and Control of 
Assenbly Language! Single-pass Compiler features unified, user- 
defined 1/0; produces KOHable Code; Procedures and Modules 
(Including pre-coapfled Modules); nany "Types" u^ to 32 bit 
Integers. 6-dtglt Real Raabars, unllalted sited Arrays (vectors 
only); Interrupt handling; long Variable Names; Variable 
Initialization; Include directive; Conditional compiling; direct 
Code Insertion; control of the Stack Pointer; etc. Run-Tine 
subroutines Inserted as called during coapllatlon. normally 
produces 101 less code than PL/9. F and CCF - 1195.00 

C Coapller froa VJIneJrash Micro Systems by James McCosh. Full C for 
FLEX except bit-fields. Including an Asseatler. Requires the TSC 
Relocating Asseabler If user desires to (apleaent hit own 
Libraries. r and CCF - 1795.00 

C Coapllar froa lntrol •• Full C except Doubles and Bit Fields, 
streamlined for the 6809. Reliable Compiler; FAST, efficient 
Code. More UNIX Compatible than aost. 

FLEX, CCF, OS-9 (Level 11 OMLT), U - $575.00 

PASCAL Coapllar froa lucldeta — ISO Based P-Code Coapller. 

Designed especially for Microcomputer Systems. Allows linkage to 
Assembler Code for aexleva Flexibility. 

F and CCF 5" - $99.93 F 8" $99.93 

PASCAL Compiler from r—a»Wl (now Csrtlflmd leftem) — For the 

rlOnillOSAL; ISO leaed. Native Coda Coapllar. Primarily for 

Real-Time and Proceaa Control appllcatlona. Powerful: FUxlble, 

Requlree a "Motorola Compatible" Ralo. Aaat>. and Linking Loader. 

F and CCF - $425. OR One Year Malnt. - $100.00 

E-IAS1C from LLOTO I/O •- A "Native Code" BASIC Cavalier which Is 
now Felly TSC IIAS1C coapatible. The coapller coaplles to 
Assembly Language Source Code. A HEW, streaallmed. Asseabler Is 
now Included allowing the asseably of LARGE Compiled K-BASIC 
Programs. Conditional assembly reduces Run-time package. 

FLEX, CCF, OS-9 Compiler wttk Assembler - 5199.00 

CHURCH COBOL from Camp e tenia Ltd. — Supports large subset of ANSII 
level 1 COBOL with many of the useful Level 2 features. Full 
FLEX File Structures, including Random Files and the ability to 
process Keyed Files. Segment and link large programs at 
runtime, or Implemented as a set of overlays. The System 
requires 56k and CAH be run with a single Disk System. 

FLEX, CCF; Normally $199.00 
Special Iatrodoctery Price (while in effect) — 1**.*$ 

FORTH from Stearns Electraaict •- A CoCo FORTH Programming 
Language. Tailored to the Cote! Supplied on Tape, transferable 
to disk, written in FAST NL. Many Coco functions (Graphics, 
Sound, etc.). Includes an Editor, Traco. etc. Provides CPU 
Carry Flag accessibility. Fast Task Multiplexing, Clean Interrupt 
Handling, etc, for the "Pro". Excellent "Learning" tooll 

Color Computer OUT • IS*. 95 
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8*s1c09 Ileif from Southeast Media — This SatlcO* Cress Refermcr 
Utility Is a Baslcog Program which will produce a 'pretty 
printed" listing «1th etch line numbered, followed by a complete 
cross referenced listing of all variables, external procedures, 
and line numbers called. Also Includes a Freeree Hit Utility 
• Men outputs a fast 'pretty printed" listing Kith line numbers. 
Requires Das1c09 or Rung. 

I CCO obi. only — SM.W; «/ Source - »7S.55 

UEUJti PASCAL Vmim) <me«j«lT.. ISCTDATA fuul m J) 
I1IF — product a Croaa Reference Uatlng of any Celt; oriented to 

Faaeal Source. 
ZICLODZ — Include other Fllea In e Source Text, Including Binary; 

unllnltcd neetlng capabilities. 
P10P1LK8 — provides an Indented, Numbered, "Stfuctorria" of a 

Paacal Source Teat File; view the overall itrueture of Large 

programa, program Integrity, etc. Supplied In Faaeal Source 

Code; rcqutree coaptation. 
F, CCP IACB utility 5- - 5*0.00, 8- - S50.00 

0U» fron Southeast Media — A UalFLEX 'basic' Oe-Coaptler. Re- 
create 4 Source Listing from UnfFLEX Compiled balk Programs. 
Works w/ AIL Versions of 6809 UnlFLEX basic. U - 1219.94 

FULL SCRfEl FORMS DISPLAT fro* Comeeter Systems Camsaltants — TSC 
Eiteadad BASIC program supports any Serial Teratnal with Cursor 
Control or Memory-Mapped Video Displays; substantially extends 
the capabilities of the Prograa Designer by providing a table- 
driven aethod of describing and using Full Screen Displays. 

T and CCP, I) - 515.00, »/ Source - $40.00 
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0S-9 VOIsk from Southeast Media — For Level I only. Use the 
Exteaded Meeory capability of your SWTPC or Glarlx CPU card (or 
slallar forNat DAT) for FAST Prograa Compiles. CHD execution, 
high speed Inter-process communications (without pipe buffers), 
etc. - SAVE that Systea Memory, virtual Disk site Is variable In 
4K Increments up to 960K. Sow Asseably Required. 
— Level 1 OUT -- OS-9 obj. only - J79.9S; w/ Source - JM9.9S 

0-F froa Southeast Media •• Written In BASIC09 (with Source), 
Includes: REFORMAT, a BASIC09 Prograa that reformats a chosen 
aanunt of an OS-9 disk to FLEX Foraat so It can be used normally 
by FLEX; and FLEI, a BASIC09 Prograa that does the actual read 
or mitt function to the special 0-F rraetfer Mtk; user-friendly 
menu driven. Read the FLEX Directory, Delete FLEX Files, Copy 
both directions, etc. FLEX users use the special disk Just like 
any other FLEX disk. SHOAL 40 DAT OfTU 0-539.95 

COPTMIT froa Soatteeit Media — Copy LAKE Disks to several 
smaller disks. FLEX utilities allow the backup of AaTt alee disk 
to any SMALLER size diskettes (Hard Olsk to floppies, 8* to j", 
etc.) by slaply Inserting diskettes as requested by COPVMIT. 
No fooling with directory deletions, etc. C0PTN0LT.CMD 
understands normal "copy" syntax and keeps up with files copied 
by maintaining directories for both host and receiving disk 
systea. Also includes 8ACKUP.OV to download any stie "random" 
type file; RESTORE. CM to restructure copied "random" files for 
copying, or recopylng back to the host systea; and FUD.rK.Ot) 
as a 'bonus* utility that 'relinks' the free chain of floppy or 
hard disk, eliminating fragmentation. 

Completely aetmMeted AsteeAly Lamfmsee Source file* ImeluOee. 

ALL 4 Programs (FLEX, 8* or 5") S99.50 

COPYCAT from lecldata — Pascal NOT required. Allows reading TSC 
Nlnl-FLEX, SS8 D0S68, and Digital Research CP/M Disks while 
operating under FLEX 1.0, FLEX 2.D. or FLEX 9.0 with 6800 or 
6809 Systems. COPYCAT will not perform miracles, but, between 
the program and the manual, you stand a good chance of 
accomplishing a transfer. Also includes some Utilities to help 
out. Programs supplied 1n Modeler Saarct Code (Asseably 
Language) to help solve unusual problems. 

F and CCF S- - 150.00 f 8' • W5.00 
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PLIt DISK CTILiTOf ftam c* w »t<jr fretasje Dv»lt«ti -- Eight <S> 
different Aeasably Language (v/ Source Cod*) FLEX Utilities for 
every FLEX Users Toolbox: Copf a Ftla with CMC trrora; Heat Disk 
for errors; c*ea-arv two fileke; a fast IXak -Ucksai Prograa. teiit 
Disk S*ctori; Linearise Rrae-CeiLa on the Disk; print Mik 
Itflaetlflcetlee. and S*art and tat r lac* th« Mak Directory (in 
sorted order). — l»UJ* -- Tan XBASIC Prograae Including: A 
MJKC M»4>«*JMiauT with Em-J over TtEflW like check for miislng 
label definitions, process!* Wtk to Disk Instead of In Msaory, 
etc. Other protr.ai Gaspare, Merle, or Caaarata Dpdataa 
between two &ASIC Progress, check BASIC S««lva*<« Vwntort, 
coopare tn mu+4wne*4 files, and 5 Progress for cstabliehlng a 
Heater Directory of several Disks, and sorting, selecting, 
updating, and printing paginated listing* of tbeal files a A 
BASIC Cress-Iafarsaea Prograa, written In Aeasably Language, 
which provide* ■□ X-Ref Listing or the Variables snd Reserved 
Words In rtC MUlC, XS111C, and rUlWUfl BASIC Progress* 

ALL Utilities f irlaaV h tfj (either BASIC or A.L. Source Code). 

r and CCF - 95*1.00 

-UJTC Dcllltlaea 0-D.T for UkA/UI — $30.00 
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CHOOEM Telecomseelca tloea Program from Coapatar Sjatmmt 
Ceeaattenti, lac, -• Menu-Driven; supports Our*- Terminal Node, 
Upload and Download In non-protocol mode, and the CP/H "ModeeT" 
Chrlstensen protocol mode to enable communication capabilities 
for almost any requirement. Written in "C", 

FLEX, CCF, OS-g, UnlFLEX; with complete Source - $100.00 

without Source • $90,00 

IDATA from Seetheatt media -- A COPMUIICATIOI Package for th* 
OalFlCX Operating System. Use with CP/H, Main Frames, other 
UnlFLEX Systems, etc. Verifies Transmission using checksum or 
CRC; Re-Transmits bad blocks, etc. U - SZM.tt 



GHH1E 



RAPIER • 6809 Chess Program from SMtkeait Hurt, — Requires FLEX 
and Displays on Amy Type Terminal. Features: Four levels of 
play. Swap side. Point scoring system. Two display boards. 
Change skill level. Solve Checkmate problems In 1-2-3-4 moves. 
Make move and swap sides. Play white or black. This 1s one of 
the strongest CHESS programs running on any microcomputer, 
estimated USCF Rating 1600* (better than most 'club' players at 
higher levels). F and CCF - S7».9S 
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(Of information 

Call (615) 842-4801 
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SOFTWARE 




SCRE91T0P. III froa wlndrash Micro Sytteas •- Powerful Screen- 
Oriented Editor/Word Processor, almost SO different ccMimands; 
over 300 pages of Documentation with Tutorial. Fettures Multl- 
Column display and editing, "declsal align* colunns (»HD add the* 
up automatically), aultlple keystroke macros, even/odd page 
(leaders and footers, laueddeil printer control codes, all 
justifications, "help" support, store coaaton command series on 
disk. etc. Use supplied "set-ups", or map the keyboard to 
your needs. Cacept for proportional printing, this package will 
DO IT ALU 

«800 or «809 Fl£» or SSS DOS, OS-9 - 7175.00 



fTTLO-CIArl froa Great flats* C.apatar Ca. -- A full-acraan 
oMeot.d UOKO fROCKSSOR — (uaai the SI > 2<i Kaplly Screed! on 
Coco FLXX/STAR-DOS, ot PBJ Wordpak). full acreen display and 
editing; eupport. the Dal ay Wheel proportional printer.. 

— > CCK and CCO - S99.95. f or - $17*.*}, U - St**,*} 



ITTLO-SPIIL froa Groat Plalne Coapater Cs. -- Paac Co.putvr 

Dictionary. Coaplaaant* Stylograph. 
PJI f»rwa > CCP and CCO - S4».*}. ¥ Or - 5**.*}. U - j_l «*.*} 

t froa Craat Plata* Caaaat.r Co. -- H>rg« Hailing Hit to 
Latter*. Print aulttple Fllaa. ate,, through Stylo, 

— > CM and COO - $}*.*}, F or - $7*.*}, U - 9IW.*} 



TIT 



JUST froa Sontrteaet Media -- Taut Formatter developed by Ron 
Anderson, (or Dot Metrlv Printers, provide* evaoy unique feature*. 
Output "Kur«*tt-4" Teat (•' Llir Display- One th# FPUHT.CHD 
supplied for producing -wJtlplf cap, eg o| it* "r'araalted" Test on 
the Printer [NCLUCUNC IMCUOtO r*I*TO OMlAJDt. <v«ry useful at 
other tlaei also, and worth the prlcr ul Uie prograa by Ua«lf). 
"Ulir Coai lgurable" tor adapting to other Printers (comi act up 
for Epeofl HX-oii *.ltJi Craitr**,; up tt ten < 10) l<»beddi*d "Prfnter 
Control Coaaand*". Coapensate* for a "Double width" printed Line. 
Includes the noru) lint? width, asrgln. Indent, paragraph, *p«ee, 
vert leal a kip llnsn., page length, page nuaberlng, centering, (111, 
Justification, etc. Use with rAT or aiV other editor. 

* Now auppUed aa a two dtek set: 
Dtas Hi JUST2.CHD object file, JUST2.TXT PL9 source; flMl - CC 
Dtatt 12: JUSTSC otjert «nd source In Ci iXU - OS9 - CC 

The JTSC and regular JOST C lourcf Are t -to separate 
progress. JTSC coaplles to a version that expect* TSC word 
Proccaaor type coaainJa, (-pp -*P «ce etc.) Cre«t for your older 
test file*. 
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The C source cna|>tle«t l«> a standard ttynts* JUBT.CMD 
object file. Using JUST lyateti (,p ,u ,y «tr.) with all JUST 
functlone plus aeversl additional printer foraattlng lunctlnne. 
deference the JUSTSC C nourcc. For thoa* wanting an cue* I lent 
tUDCBT PIICdD word (T'Ki'HMur, ■rt( h (eaturea none of the other* 
have. Till In It! 

DUk (1) - rL9 FLLX Version only F 4 CCK - $49.9) 
Dlek Set (2) n CC? A 0S9 (C version) - 569.95 
SPBLLB "Coaputer Dictionary" froa Southeast Kedfa — OVTt 
150(000 word*) Look op a word froa within your Editor or 
Vord Proccaaor (with the SFfJ.CKD Utility which operate* In 
the FLEX UCS). Or check and update the Text after entry; 
ADD WOROS to the Dictionary, "Flag" questionable words In 
the Text, "View a ward In contact" before changing or 
Ignoring, etc. SPBLLB flret checks a "Coaaon Word 
Dictionary", then the nonsal Dictionary, chen a "Personal 
Word List", and finally, any "Special Word Uet" you aay 
have specified. SPKLLI alao allows the uae of Satall Dtek 
Storage ayateaa. 

II SFKCIaL LtrfTTTD TIME OPfXl II T and CCF - £99.95 

dathIbhse Oh c c d u nT i iYg ] 
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XDNS froa Westchester Applied Builoeaa Sjrateaa 



Powerful 



DBMS; M.L. prograa win work on a single sided 5" dlek, yet 
la P-A-S-T. Supports Relational, sequential, Hierarchic*. » 
and Random Access File Structures; hea Virtual Mcaory 
capabilities for Claot Dato Base*- KOMS I*cvel 1 provides 
an "entry level - Syatea for deftnlng a Data Base, entering 
and changing the Data, and producing Report*. XOPlS l*#v*l 
U adda the POWERFUL "CINERATK" facility with an EngUah 
Language Coaaand Structure for Manipulating the Data to 
create new File Structures, Sort, Select, Calculate* etc. 
SONS Level ill adda special "Utilities* which provide 
additional •»*• In setting vP * Data Base, such aa copying 
old data into new Data Structures, changing Syat * a 
Paraaeters. etc. IDMS Level IV sea Westchester Applied 
Buslnea* Systems ad this Issue. 
tDHS Systea Kjnual - $24.93 XDHS Ul 1 - F 4 CCF - S129.9S 

xdhs ui n - r i ccp - 5199.95 

XTJHS Ul m - F s CCF - $269.95 
Upgrades to Ul TV - $250.00 EJrlS Ul I? - F & CCF - 5150.00 
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TAtuLA IASA SPHCADSHCCT froa CoacaUr Syiteai Coaialtaoti — 

!A8U1» HAS* Is siallar to DC S» TOP/ Ft AX; provides use of Ubular 
computation schemes used for analysis of business, salts, and 
economic conditions. Henu-drlven; .(tensive report-generation 
capabilities. Requires TSC's EatMdM (ASIC. 

t and CCF, V - $50.00. »/ Source - S 100. 00 

OTNACALC froa Coapater Systaan teaUr •- Electronic Spread Sheet 
for the 6809. 

t, SPBCTAL CCF and 0S9 - $200.00. U - $195.00 

roll SOKE! imiTOM/W froa Caaaaur Syatcas CaatalUhU •• Use 
the full Screen Inventory Systea/Materlals Itequlrratnt Planning 
far aalnttlnlng Inventories. Keeps Itea field file In 
alphabetical order for easier Inquiry. Locate and/or print 
records matching partial or complete Itea. description, vendor, 
or attributes: find backorder or below stock levels. Prlnt-outs 
In Item or vendor order. KRP capability for the ulntenance and 
analysis of Hierarchical asseablles of Iteas In the Inventory 
file. Bequlres TSC* Extended IAS1C. 

r and CCr, U - SSO.00. «/ Sourc. - $100.00 

FULL SCREEN MAILI1C LIST froa Caapatar Vtaan CaawluaU — The 

Full Screen Hailing List Systea provides a aeans of maintaining 
staple adllng lists. Locate all records matching on partial or 
coaplete naae, city, state, tip, or attributes for Listings or 
Labels, etc. Requires TSC's ElHIMnl (ASIC. 

r and CCP, U - $90.00, «/ Sourc. - S 100. 00 

OlEf-TUAC Fortcasur from Soathaast Media -- An IBASIC prograa 
that plans a diet In teras of either calories and percentage of 
carbohydrates, proteins and fats (C P Gl) or graas of 
Carbohydrate. Protein *n4 Fat food eachanges of each of the sii 
basic food groups (vegetable, bread, aeat, skla aflk, fruit and 
fat) for a specific Individual. S«. Am, Height, Present Weight, 
Frame Site, Activity Level and lull Metabolic Rate for noroai 
Individual are taken Into account. Ideal Might and sustaining 
calories for any weight of the above Individual ere calculated. 
Provides nuatjer of days end dally calendar after .eight goal and 
calorie plan Is determined. 

F - J59.9S, l> - tH.IS 
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IF W!QHT»<PtLl**tAAC*. 3| <> ixtiw T»*h «Kir*«SL 
I* tieTI-«« <) •#• AMD LSrt9*-CMMa <» '»' THCn t 
TF LintlMU' M W t l, KCKM.Iin) 17 L£A«-CnAft« I 
G» »JQMT»4HLI-***« ». ai I) IXTiM* T»«N S*f I P *-0« L. 

NINT'HLIH FlLt 'lPH.t-*JWl»l 

Jf»*UT LZNf T««NO* 

2F Tl»MO» » V- T»*N KILL FllE-*A<*C-> 

IKI^HL LPVIKTKn - »Cftl0.m.Cwv * 4 

if LPosNTim >» n*a<-LC>n then «tAir*rLCiar 

•0T0 INN»R*LQOr 
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CW72 CLOW * 
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Omegasoft Pascal 
OS-9 / 68020 



I have had a MUSTANC-020 coopucer for Just about a 
month as I write this. Hy first priority wae to get 
familiar with OS-9 and to do some things with Mlcroware 
"C". The project of translating PAT from PL/9 to C and 
getting it running has accomplished both goals nicely for 
me, so the next order of business was to check out the 
OmegaSoft Pascal compiler that CERTIFIED SOFTWARE sent to 
68 Micro Journal for review. The compiler comes on SEVEN 
S 1/4" disks, and I was not looking forward to the 
installation process. However, the instructions were 
clear and all was accomplished very quickly. I then 
compiled the test prograa that is supplied with the 
system (a Prime Sieve program, of course). I was 
favorably impressed with the quickness of the compile and 
even more favorably Impressed with the speed of assembly 
and Unking. 

let me back up a moment here. About 5 years ago, I 
uaed Omega Soft Pascal FLEX 6809 version for a couple of 
years to develop eome software for a multi-axis servo 
control ayateo. Hy chunk of the program was about 32K of 
object code. At that time I became quite familiar with 
the product and the procedures for compiling programs. 
However, 1 hadn't ueed OMEGASOFT Pascal for three years, 
and I had to brush up on It a little. After getting the 
teat program going, I began to eearch my 6809 system 
files for appropriate programs to compile and run as 
tests. A few years ago I did a benchmark program for 
compiler evaluation, and I had the Pascal version plus the 
teat results for the 6809 system at 1 MHz, which is the 
system that I had at the time. I typed in the benchmark 
program and found all my typos by compiling the program a 
number of times until I had no errors. I ran it and I 
will compare the results for the 6809 system with those 
for the MUSTANG-020. Be aware that the 6809 results are 
for a 1 KHz system, and that all the times can be divided 
by 2 for a comparison with the 2 MHz systems that moat of 
ua run now 



6809 



64020 



Compile Tine 
Object code bytes 
Sieve Program 
Array Aaalgnment 
Square Root 
Integer Mult Dlv 
Real Hult Dlv 
Parameter passing 

The 16 second compile time for the 68020 was obtained 
using Ramdiak for the intermediate files, but with the 
compiler and the program files on the hard disk. I 
expect from other tests that the conplle ciat using 



142 sec. 


16 aec 


4300 


5840 


28 aec 


1.06 


9.0 


0.55 


9.2 


0.43 


7.0 


0.13 


8.0 


0.47 


4.5 


0.22. 



Ramdlsk only, would be around 8 seconds. I was 
pleasantly surprised that the object code was only about 
2 51 larger than the 6809 version. Obviously the '020 has 
instructions that are on the average quite a bit longer 
than the '09 instructions. Apparently, those 
Instructions are also more capable, so that fewer of them 
are required to do the same job. 

The largest increase in performance is obvfouely in the 
Integer arithmetic area where the 68020 version is about 
50 times faster, but the gain of 16 times for Real 
arithmetic la also impressive. 

So much for performance. How about all the other 
things that make or break a language / compiler's 
usefulness? Pascal, the language, is THE standard for 
source code readability in my opinion (and that of many 
other people). You have to be very explicit about what 
you want Pascal to do, therefore someone else who reads 
the code will find it all spelled out nicely. Certainly 
Pascal Is a little more verbose than "C" at the source 
level, but that goes along with the improved readability. 

The documentation that comes with this package is not 
skimpy. it is supplied with a plaatic binder but better 
fits a three ring looseleaf notebook. The pages are 
printed on both sides and the stack is nearly an inch 
thick. The various sections of the manual are nicely 
indexed with tabbed dividers. A working knowledge of how 
relocatable assemblers and linking loaders work would be 
helpful to understanding all the etepa in getting from 
the source code to an object program, but the process is 
pretty well automated by the "lc" utility. "lc" la a 
"Linkage Calculator" that makes it almple to use the 
compiler. First you use the "pc" (Pascal Compiler) to 
read your source code and generate an aaaembler source 
file. Then you type "lc" and answer the questions that 
are saked of you. Generally the answer la Y or H or 
perhaps the desired stack size. Several of the queatlona 
may simply be answered with a CR if no information la 
required. When you exit the lc utility you will find 
several new files on your dlak. One is a .pa file which 
is linked to your program. It defines the connection to 
the operating system, I.e. execution of the program and 
return to the OS at the end. A second is the . ps file 
which sets up the stack allocation according to the 
information you entered Into the Linkage Calculator. 
Another Is s .cf file (Chain File) which is the command 
file to do all the remaining steps in compiling the 
program. 

The Chain File need be made only once. That is you 
only need to use lc once for a program. Having the .cf 
file, you can recompile the program over and over again 
with two commands: pc -o file . will compile the file 
"file" to an assembler source file with the nam« "flle.co". 
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Ic return* Co Che OS when done. Now, having used lc Co 
gee Che chain file alaply cype "flle.cf" and uacch 
everything happen automatically and very quickly. When lc 
la done, you wlJl have a "flle.lo" In Che current 
directory. Thla le the executable object file. You can 
■ove It to the coaaanda file or the current execution 
directory, or run It froa lta preaent location. 

The coapller haa optlona for Including debug 
lnforaatlon In the conpilad output, for Including the 
aource llnea aa coaaenta In the coapller output, ecc. 
The debugger eliowa you Co ecep chrough a prograa, prlnc 
valuea of varlablea ac varloua poind, aet breakpoint* 
etc. 

One of the beat thlnga about thla package la that 
virtually all of tha runtlae rouclnea are eupplled In 
aaaeabler aource fora. If you are juat coaplllng and 
running Paecal prograaa on the ayacea, you can Ignore the 
aource code, buc If you are developing aofeware for a 
acand alone eyacea, you can write your own 1/0 module, 
aupply aaaeabler procedurea, ecc. 

OaegaSofc Faacal coapllea wlch Che Faacal acandard 
very well, but It alao lncludee a nunber of extenelone 
that aake It vaetly aore ueeful In developaent of atand 
alone software. The most ueeful of theae Is the ability 
to declare a variable "at" an abeoluce addreae. You can 
acceas an l/o port quite easily uelng thle feature. 

I ahould alao aenclon chac lc has aulclple alzee of 
each of the variable typee. INTEGER la a 16 bit Integer. 
LONCINTECERa are 32 bite. HEX la 16 blta. LONCSex la 32. 
REALS are 32 bit! and LONCREAL 64 blta. A variable type 
STR1NC Is alao aupporced, that la aore uaeful than the 
noraal Pascal array of char. 

Let ae atreaa that the excenelona Co Paecal need noc 
be uaed, nor do chey dlaplace any acandard Faacal ayncax 
or operation. 

Sorting 

A few yeara ago I wrote a book on Pascal for TAB. The 
title la "Froa BASIC to PASCAL". In It I have a chapter 
on aorclng, chac Includes a nuaber of prograaa chac 1 had 
aec up Co aorc 1000 lncegers for coapsrlson of Che 
relative aerlta of varloua aorting algorlthaa. I had run 
theae In Lucldata Faacal, and cesced chea in OnegaSoft 
Faacal In the proceaa of writing the book. I copied soae 
of these to the MUSTANC-020 syscea and found chac I had 
Co aake one change Co aake chea coapaclble with thla 
Faacal package. I had declared ay data file of random 
numbers aa DATA : FILE OF CHAR; OHEGASOFT Paecal 
wouldn't buy that. I laaediately aasuaed thst It hsd a 
predeclared type TEXT : declared aa FILE OF CHAR, eo I 
changed the declaration to DATA : TEXT; Pascal bought 
that, and Che prograaa coapiled. Of all the aorca I 
cssced, Che old staple Bubble eorc wsa Che slowesc . On 
the old 1 MHz 6809 systea It rsn soae 600 seconds to 
sort 1000 Integers (in 6809 OHEGASOFT Fascsl version 
1.0), 1 hsve not tried the tesc In Che newer versions of 
6809 OHECASOFT Fsscsl. Anywsy, Che 68020 version rsn 
jusc sbouC precisely 40 eeconda or IS tlaee faster. 

On the aore efficient end of sorting elgorlthas there 
are the Shell Hetzner aort and the Qulckaort algorithm. 
The 6809 OHECASOFT Faacal veralona sorced Che 1000 lceas 
in 16 seconds snd 8 seconds respectively. The 68020 
veralona ■■Inclined the aaae 15 tlaea speed up, running 
the two in 1 second snd 1/2 second respectively *» nearly 
aa I could determine. It Is difficult to Increase the 
nuaber of lteas in the sort snd extrspolste the tlae, 
though I could hsve done the sort ten ttaes (which would 
necessltste resdlng the unsorted dsts into the array ten 
tlaea elao), and divided the total by ten tu get a beccer 
feel for che tlae laproveaenc. I auppoae the actual and 
accurate tlae la largely Irrelevant, the sain point being 
the IS or 16 tlaea apeed factor gain. 

A Parallel 

I aee a parallel here. The 68xxx line has been sround 
for soae tlae. The initial reports of execution tinea 
ualng the 68008 were dlaappolntlng. The tlaea were not 
auch beccer (if ac all) Chan Che 6809s which by chac clae 
were running ac 2 MHs. 



I reaaaber, when Che 6809 firsc sppesred, everyone 
slaply re-seseabled all their old 6800 aofeware producca 
wlch the '09 aaaeabler, and not too surprisingly, the 
perforaance laproveaenc was not very exciting. Then over 
s period of two or three yesrs, the suppliers started 
writing true 6809 code that took advantage of the 
laproveaenc a (che HUL lnacruccion, for exaaple) and we 
began Co aee a decade or eo laproveaenc in execution 
clae. Now chac che 68xxx la finally gecclng off che 
ground (I aee loca of sofewsre svsllsble or being worked 
on), we sre seeing che perforaance laproveaenc of which 
che chip la capable. Obviously che 68020 la aore capable 
Chan che 68000 and chac chip is aore cspsble chsn the 
68008, buc I would hazard a guess chsc sc lessc psrc of 
che laproveaenc Is due Co che generscion of soae code 
chsc cskes full sdvsncsge of the capabilities of the 63xxx 
Instruction set. 

One Objection 

Those of you who hsve been resdlng ay coluan for s 
long tlae know ae beccer chsn Co chink I could review 
soaechlng without st lesst one negstive coanent or 
suggestion. The Coapller produces good error aesseges 
buc chey are far too cluttered. I'll atteapt to 
reproduce a coapller output that resulted froa the 
oalaalon of a cloae eubacrlpt (]) in an array declaration 
In a ehorc prograa. 



** 28 J expecced 



•V* 



Coapller acclon : Coaptation reauaed ac ; 
19:3 laray : array (1..1000 of Integer; 
** 72 Staceaent expected 

ay* 

Coapller action : Coapllaclon reauaed ac ; 

26*4 for account :- 1 to 1000 do laray[ account) ;- 
sccount; 

The " ** 28 ecc. " Is the error aesssge. The "*¥*" 
polnte st the piece where the error occurs. My problea 
wlch che report la thac there need to be blank llnea 
aeparatlng the error aeaaagea. I could well do without 
the Coapller action line, which would put the pointer 
directly above che error apoc In che prograa line. The 
aeaaage conveys no useful lnforaatlon Co ae Co help ae 
underscsnd che error, snd lc gees In the wsy of the 
pointer. Actuslly moat coapller* print the line with the 
error flret and then print an up arrow on the next line 
below Co poinc ac che error poaiclon. This coapller haa 
done lc che Motorola way. Motorola's early CORES 
aaaeabler la abouc che only one I know of that alwaya put 
the error aeaaage BEFORE the offending line. The 
downward pointing V la not the problea In tills case, 
however. It is the line between the pointer snd the 
prograa line that cluCCers Chlngs up. To ay eye, lc is 
very hard Co aeparace che error reporca visually alao. 

Conclusion 

Ac ice currenc price of $900, I aa sure chsc noc coo 
asny of you sre going Co rush ouc snd buy OaegeSofc 
Psscsl. On che other hand, If you are developing 
aoftware for any aort of stsnd slone systea (or aaybe 
even application aoftware to run on the 020 under 0S-9) 
you need thla package. I didn't aentlon thla above, but 
the benchaark prograa generated 5480 bytes In Fsscsl, 
snd 16170 bytes In Mlcrowsre C. Efficiency for aaall 
prograaa ahould be quite good. I aust sleo aentlon here 
thst 1 wss one of the vecy esrly customers of OaegsSoft 
with the 6809 Psscal, and that the cuatoaer support wss 
excellent right froa the start. We did find a few bugs, 
buc Chey were fixed very quickly. The fsct Chsc OaegaSofc 
haa been around now for aeveral years should provide soae 
confidence thst they will be sround for soae tlae to 
asintsln snd Improve their software. I can do no leaa 
than heartily recoaaend this coapller for serious 
sofewsre developers. Bob Relalller, you sre Co be 
coaaended on chls pscksge. Ic Is excellent In 
perforasnee. You aust hsve tsken sdvsntsge of the 
perforaence of the 68020 in every possible place, to have 
produced auch tight code and high speed execution! 
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Editor's Note: This compiler, as is most all 680XX soft- 
ware, available from S. E. MEDIA, and for Mustang-020 
owners and 68 Micro Journal subscribers a discount is 
available. 
This Is one of the better software development packages 



for the 680XX. We hear nothing but good words for 
Certified Software and their OMEGASOFT PASCAL compiler. 
It Is real 'Industrial Strength"! 

DHW 



■<Sh 



Low Cost Program Kits 



The following Is a set of programs to be sold as S.E. 
MEDIA Special Value Kits. it is the desire to keep 
prices low and furnish source. 

These programs will be available on 5 or 8 Inch disk, 
please specify site disk (5 or 8) when ordering. 

A listing of parts of the documentation Is published here 
in order t hs t you might have some Idea of the disks or 
programs available under this special program. 

Disk numbers 2A and 28 are sold ONLY as a set of two (2) 
disks when requested on 5". 

It Is hoped that others will make available their software 
for Inclusion in the S.E. MEDIA "Baargain Hunters Program 
Corner", or the Special Value Kits offerings. 

i^any of these programs would sell for much more, but S.E. 
MEDIA hopes to continue to make affordable software 
available to our readers through these programs. 

If you bellve that you have something to offer for this 
type market, and want to pick up a little change also - 
please contact S.E, MEDIA and let them know, 

PRICES ARE: 
Disk #1 Basic Tool-Chest $29.95 

Disk 12 Plex Utilities Kit $39.95 

Disk 11 Assemblers & Disassemblers Utilities $39.95 

Disk ll< Word-Processor Support Utilities $49.95 

Disk F5 Utilities for Indexing $49.93 

NOTE: Every program has the source Included, and the 
documentation is In text files on each disk. 

If you think that S.E. MEDIA should continue this sort of 
procurement program, please let then know. 

DHW 

DISK I 1 

BASIC TOOL-CEUST 

$ 29.95 

BLISTER 

BLISTER Is a flex utility used to produce a formatted 
listing of a T.S.C. BASIC program from disk to either the 
terminal, a printer, or a disk file (using the Flex 
O.CHD). 

All multiple statements on a line can be optionally 
outputted on separate llnea, giving a clearer listing. 
Furthermore all FOR/NEXT loops can be optionally 
incrementally indented giving a clear Indication of 
nesting. 

REMPAC, SPCPAC, COHPAC 

The three programs, written in TSC Extended Basic, 
perforn the following functions: 

REMPAC: removes all REMARK statements In a Baalc file. 
(See note under COMPAC). 

SPCPAC: removes all unnecessary spsces In a Basic file, 
except those within quotes. 



COMPAC: removes all REMARK statements AND unnecessary 
spaces. Thus it performs the functions of both REHPAC and 
SPCPAC. 

*** Note *** 

If a REH statement Is referenced from another line, the 
resulting program will give a runtime error 160, (Line not 
found ). 

Output may be directed to the terminal, printer or disk. 

STRIP. BAS 

This program, also for TSC XBsalc, removes all 
UNREFERENCED line numbers from a Basic file. At the same 
time all referenced line numbers may be OPTIONALLY 
prefixed with a string of L or more characters. 

A further option is to generate a disk file of the 
reference^ line numbers in a form suitable for the 
CHGNAH.CMD ao that the latter may be used to convert 
the numbers Into meaningful labels. The output format Is: 
delimiter, line number .delimiter , For example: /2600/. 
Using CHCNAM this could be set to /2400/S0RTARRAY/ so 
that every occurrence of the line number 2400 would be 
converted to SORTARRAY. 

The program Is useful to convert ordinary Basic files to 
files suitable for the TSC Precompiler, which does not 
need line numbers on every line and referenced lines can 
be labelled with a string. 

In conjunction with the Flex-to-OS9 file transfer utility 
OF, it can convert a TSC XBaslc file to one compatible 
with Hlcroware's BASIC09 (after some editing), which also 
does not require line numbers on every line. 

Output may be directed to the terminal, printer or disk. 

(* Program available from Southeast Hedla.) 

LINIXUF.BA5 

Produces a cross-referenced listing of either all the 
lines in an XBASIC program or of just those lines that 
are destinations. 
Output may be directed to the terminal, printer or disk. 

$ 39.95 

CATS 

CATS command is used to display a SOXTED list of the FLEX 
disk filenames in the directory of the disk by fllenane or 
extension . 

CATD 

CATD command Is used to display a DATE-SORTED liat of the 
FLEX disk filenames In the directory of the disk, 

C0PTS0RT 4 COPTBATE 

C0PTS0RT allows a disk to be copied Co another disk with 
the files copied over in alphabetical order. 

COPTDATS is essentially the same in format as C0PYS0RT 
with the difference that files are copied according to 
their creation dates rather than alphabet Lcaly . 
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FILE DATE 



MATH 



FILEDATE la s flex utility used to change the FILE 
CREATION DATE In the disk directory. This Is useful when 
the DATE bytee In FLEX have been inadvertently corrupted 
and the file datea are Incorrect. 

OfFO * CNFOQtX 

INFO coaaand la uaed to display the ATTRIBUTES of the 
FLEX disk directory. This coaaand Is especially useful 
prior to using the COPYSORT coaaand to aake a copy of a 
disk according to extenalons as all the existing 
extensions are displayed in alphabetical order. 

IMFOCNX.CHD la uaed only with CIHIX FLEX, and displays the 
■ lie of disk drive In use, as well as Issuing sn 
appropriate message If a non-existent drive Is specified. 

RELINK i RELINKS 2 

RELINK is s flex utility used to relink all the available 
free sectors on a FLEX formatted disk, thus decreasing 
the number of drive head relocations on a disk which has 
become very fragmented froa multiple file deletions. 
RELINK82 is for use on a South West Technical Systems 
8209 or 8212 terminal only whereas RELINK Is for general 
use. 

SECTORS.CMD 

The related SECTORS. CHD Hats all the free sectors In the 
order of their linkage addreasea and Is useful to check 
the extent of the f ragaentat ion of the free sectors, as 
veil as finding the address of a faulty sector when a Flex 
error 9 or 10 is encountered. 



RESQ 

RESQ is a very useful utility which allows for the 
recovery of files that have been Inadvertently or 
otherwise deleted. 



MATH la a flex utility uaed to work with upto 16 bit 
integers in binary, hexadecimal, decimal and octal. The 
program Is useful in compiling Hats of the nuaber 
systeas, for calculating offsets, addresses and masks. 

SKIP 

SKIP ts a FLEX utility used to strip columns in a text 
file froa coluan I to 255 as the Halts. This simple FLEX 
utility is especially useful to produce a text file 
suitable for editing or assembly with the assembler fields 
in coluan form. Often an assembly language source file Is 
obtained or written with Just single spaces between the 
fields. 

Disk * * 
WORD - PROCESSOR SUPPORT OTILITXZS 

$ 49.95 

FULLS TOP 

ruLLSTOP Is a utility used with files, such as letters, 
reports, articles for publication, etc., produced by an 
editor or word processor. This utility checks whether 
the NEXT alphabetic character encountered In a file after 
a period (.), a question mark (?), an exclamation point 
(!), or a carriage return la in UPPER CASE. If It Is not 
upper caee Chen the user (s prompted to enter the new 
character froa the keyboard. 

RSTTCTT.BAS (.SAC) 

Thja together with the 0S9 version 6STYL0_CIT, Is an 
adjunct to STYLO for uaera with a dot-matrix printer, 
allowing the user to use STYLO'S commands for bold-face, 
underline, overltne, subscripts and superscripts without 
having to enter strings of printer codes. It prints out 
a Stylo generated text file Juet as if Stylo ltaelf was 
doing the printing. At the moment they only support the 
C. Itoh dot-matrix printer (8510 t 1550) and the Epson 
FX60 (or MX80 with Craftrax). 

NEC PRINT 



XL 

XL is a utility used to read text files. It loads the text 
file Into aeaory and the user then can list the whole 
file, list lines or a single line, find a string of 
characters, etc. 

It is similar to a line-oriented text editor but without 
the capability of making any changes to the file. It does 
however have two useful features In that the whole file or 
selected lines can be routed to the line printer or the 
disk by using the TSC 'P.CND' or the 'O.CHD' in the 
comaand line. Thus It can be used to write out parts of a 
program such that only selected branches can be looked 
at, Baking Interpretation of prograas (BASIC or ASSEMBLY 
type) easier. 

Machine-coded files can also be scanned for any text In 
thea as all non-printable characters are replaced by a 
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ASSEK1UR 4 DISASSEMBLER uTILITIXS 

$ 39.95 

LINEFEED 

This Is a ainple FLEX utility ueed to produce a text file 
suitable for atudy and aodlflcatlon after a disassembly 
using SUPERSLEUTH or any other disassembler. 

The utility scana each line of text and when any of the 
aneaonlca below are found, it places s following blank 
line. In this way all aubroutlnes and Interruptions to 
prograa flow (branches) are spaced out as discrete blocks 
of code, making ecannlng and modifications easier to do. 



This printer filter for the Stlograph word processer 
converts NEC Splnwrlter 5510/20 codes to C. Itoh 
8510/5515 codes from STYLO. The source code Is modular eo 
that the revelant codea for other dot-matrix printers can 
be used. 

Disk I 5 

UTILITIES FOR UTOEXMC 

$ 49.95 

OrORXINC PROCRAKS FOR TEXT FILSS, 
REPORTS, BOOKS. ETC. 

The suite of prograas supplied help in the crestlon of a 
sorted index and a table of contents froa text files 
prepared ualng an editor/word processor. As supplied, the 
prograas are assuaed to work with STYLOCRAPH fllea. If 
you ere using a different W-p then edit the . BAS fllea 
INDEX, CONTENT, and PHRASES, where the line 'REM process 
STYLO coaaand 1 appeara, so that the coanands reflect your 
W-P's syntax. Then 'compile' these custoalsed versions. 
Stylograph uses a comma at the leftaoat position to 
indicate a formatting coaaand. Thus: 

,pg la the coaaand for a new page, 

,pc char la the command for eabedded printer codes, 
char being one charecter which must be printable 
(eg.: '•'), 

,pn nuaber epeclflea the starting number for physical 
page I. 

,* la a consent line, not printed at runtime. 

,» ha nuaber Is a pseudo-Stylo coaaend for the Table 
of Contents generator. 

INDEX, Frequency and PHRASES all optionally display 
the unformatted text on the screen as It Is 
processed, eo that one can see how far the prograas 
have progressed. 
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QPL Is a produce of: 
Compiler Produces Unlimited 
6712 E. Presidio 
Scottsdsle, Arizona 8525* 
Ph (602) 991 167} 



QPL 



Modern "high level languages" are "structured". 
Right? Well, not neceaaarily. A prograa written In QPL 
can be very ouch "unstructured". I can alaoat hear 
gasps froa those who feel that "structured" programing 
Is the only ueeable kind. However, there are tlaea when 
aone aspect of s given progrsa could be laproved by s 
departure froa the rigid restraints imposed by aoae 
languagea. QPL haa lt'e roots In SN0B0L snd festures s 
subset of SN0B0L4 functlone eotoe of which hsve been 
enhanced. A primary objective in the design of QPL was 
to be essy on the programmer and I found that to be 
essentlslly eo. After only one psss through the 
excellent manual I found It very easy to write simple 
progrsaa to write data to disk snd then retrieve snd 
display it. The programmer la given very wide latitude 
in the design of his progrsa solution and good 
prog ramie re may still use it to develop orderly, 
asintslnsble eoftware although this lsngusge does not 
force s particular "atyle" aa does, for exsaple , Pascal, 

Alao In contrast with Psacal, QPL la heavily 
oriented to "acrlng" handling and manipulation. A point 
which brlnga ua to the next aurprlae — It la not only 
unneceaasry to declare variables in advance, but they 
are not specified by "type". QPL doesn't use "data 
typee" because variables are capable of handling text 
(alph-nuaerlc data) or nuabera Interchangeably. 

While It la necessary, of course, to pre-define 
srrays (which aay be aul t l-dlmenalonal and even have 
STabollcally determined dimensions), but an Initially 
defined (eapty) array uaea no apace (except for an 
overhead of 1 bytea per element). Data la written to 
disk In the ssae coapact format, forming a sequential 
text file that la considerably smaller than the sane 
data In randoa acceea format, especially s dsta baae 
that la "spsrse", with many unused, null length 
variables, It Is possible to design a prograa that haa 
very large arrays such that. If filled, would completely 
overrun the available RAM, Presumably, the progrsoaer 
would Incorporate safeguards to protect a aubsequent 
user froa Inadvertently crashing the system by entering 
that much data, further, arrays may be used to hold 
other arrays, and these still others and so on. Sut ay 
mind boggles in trying to envision anything beyond the 
third level of arraya. 

QPL variables also provide for s capability called 
"NAME INDIRECTION" whereby the contents of s nsraed 
variable aay be uaed to retrieve the the contents of 
another by prefixing the flrat label with a "5". That 
la, assuming that the variable 1.ABEL contains the dsta 
NAME and that the verlable NAME contalna JOHN, then the 
line OUTPUT - SLABEL will cause the terminal to dlaplay 
JOHN. (While thla concept la difficult to put Into 
words, 6809 asseably language programmers will pick it 
up Immediately aa a reault of their familiarity with 
"iUBELl"). Actually, QPL'a INDIRECTION feature may be 
extended to added levels by Introducing more "5"a, aa In 
$$$LAB£L. However, the programmer must hsve made dsta 
llnke that allow thla to function without error end It 
quickly becomes unwieldy. 

These featurea (Interchangeable data type 
variables, dynamic array sizes snd string lengths) make 
QPL very well equipped to do many Information storsge 
and retrieval applications. Further enhancing thla 
aepect la a coaprehenelve set of "Psttern Matching" 
toola. The baalc concept la to conatruct a pattern (and 
alternates, if desired) in the format of the data match 
desired. The options available In thla powerful tool 
are too varied to be deacrlbed here, but those available 
should be adequate to aatlafy any reasonable information 
retrieval requirement. In fact, thla feature la one of 
the primary reaaons for the existence of QPL. I would 
recommend careful atudy of thla portion of the manual 
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for those lntereeted in writing any type of data 
management ayetem aa QPL provides the ability to easily 
perform some taaka that can only be done with difficulty 
(or not at all) In any other language available for use 
with Flex? eysteas. 

QPL treata numbers In sn unusual way. Aa mentioned 
above, variables aay contsln numbers or slpba-iuaeric 
dsta Interchangeably. Aa a result, the "dynsatc string 
length" aepect of variables is slso available to 
numbers, so a number may have aa many digits aa will fit 
into RAM. The number format used Internally by QPL is 
proprietary, but Input/output la in the form of base 10 
floating point and nay, optionally, be in exponential 
form with a "limit" of plua or mlnua 32000. Some Haiti 
(No that's not a typo, it'e "32 thousand"). If you 
like to Impress your friends with big numbers, this 1b 
ltl Por aauacaent I tried subtrsctlng 3 from 1EZ50. It 
took sbout 10 seconds, but gsve me bsck thst 1-o-n-g 
string of 9's and a 7. Since the real world rarely 
produces or needs dsta In that degree of precision and 
alnce processing these long atrlnga coneumea a great 
deal of machine time, programmers would want to be alert 
to the need to reatrlct the number of significant digits 
to s realistic level. Fortunately, QPL provldea a 
keyword "EXPO" to aelect outputa in exponential form and 
another, "APPR0X", which aay be uaed to truncate large 
nuabera. However, APPR0X haa a quirk in that the nuaber 
of significant figures returned is 
equal-to-or-greater-than that specified in the argument. 
Thst le, if 3 significant diglta are specified, 
truncation aay actually be to i diglta. However a uaer 
defined function can be written to overcome thla when a 
formatted output is required. 

QPL la not going to be suitable to every 
programming Job that cornea along (la any HLL?). The 
unique ability to handle very large nuabera la not 
accompanied by a atrong math package. In fact, QPL haa 
only the four arithmetic functlona -- anything beyond 
that muat be added in the form of ueer defined functlona 
and are the responsibility of the programmer. If your 
ssslgnment la to write an "industrial strength" number 
cruncher, an elaborate apread aheec, or a real time 
proceas controller, QPL la obviously not going to be 
your flrat choice for a compiler. Of courae programmer 
written functions csn be used to, In effect, add to the 
built-in functlona of the language, Including the 
addition of higher level math functlona. QPL doea not 
aupport a "library" function In the aenae that 
pre-programmed modules csn be Inserted in the run stream 
at compile time, ao theae have to be added while editing 
the source code. Compiler Products Unlimited Is in the 
process of building s user group library, eo it would be 
wlee to Inquire whether the dealred function Is 
available and possibly avoid re-inventing a wheel. 

Having mentioned programmer rcaponslbllty , I ehould 
go on to add that such great latitude in programming 
style Is accoapanled by added responsibility for the 
progreamar. Aside from the self discipline to carefully 
organize and comment the prograa for aubsequent 
maintenance, he muat aleo be more than usually slert in 
protecting sgslnat uaer errors. For exsaple, since 
there la no distinction between alpha-numeric and 
numeric variables, and alnce all variables are "global", 
the etage la aet for a prograa that will "boab" when the 
uaer entera an alpha Into a variable that la later uaed 
an arithmetic operation. Thla will reault In s 
non-recoverable error at run-tlas snd the user will hsve 
to restart the run froa scratch. 

The aource code tor a QPL program Is VERY coapact 
when coapared with aoat other compilers. But, alnce 
thla ia accomplished without resorting to the uae of 
odd-ball ayabola, It la alao very readable. Well 
commented eource is made eaay by entering an aeterlek 
(*) aa the first character on a line, aa with an 
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aaaenbler. LABELS auet begin wlch an alpha character In 
Che loft-aoat poelclon on a Hue. All other eteteaente 
are Indented ac laaac one epace, 

Progreaaeere who are sccustoaed Co writing a eat of 
"procedures" end then tying these together with e "aaln 
prograa" will heve to edjuet their thinking e bit. QPl 
ueee the "goto" ee the prlasry aethod of controlling 
prograa flow. Five coaparlaon functlone ere provided; 
IQ (equal), NC (not equal), LC (leee Chan or equal), GE 
(greetar Chan or equal end IT (leee then). Theae 
coaparlaona ere uaad with e "aucceaa or failure" flag to 
dacaralne Che ecclon taken ac e "goto" branch point. An 
exaaple will aake chle cleerer: 



COUNT - 
NEXTONE OUTFUT - COUNT 

COUNT - COUNT ♦ NECCOUNT, 10) 



;S(NEXT ONE) 



Thle forae e elaple loop chac will dleplay on ceralnal 
cha velue of COUNT up Co Che value of 10. Thac la, ee 
long ee Che NE condition Succeeda, the goco lebel 
NEXT ONE prevails. Of course che eeoee of Che 
coaparlaon could be inverted by ualng EQ(COUNT.IO) 
: F( NEXT ONE) , looping for as long as Che equal teat 
Falls. Other keywords (HATCH, IDBNT) sffecc Che globel 
succeed/fall flag In a aiallar aanner , end after che 
teat che progrea will either goto che labelled code, or 
fall through Co che next line. 



Coapucer Products Unlimited refers to QPL ee helng 
e Very High Level Lsngusge, which scene that tha 
coapller output le en lnteraedlete file that la leter 
proceaaed by one of eeverel available "llnkere". One 
function of the linker le to selectively add tha 
required eleaante of the run-tlae Interpreter, reducing 
the total aire, Evan ao, the RAM requlreaent for a 
aaall prograa eeeaad astonishingly lerge beceuae of the 
run-tlae code edded by the linker. Larger progress 
will, of couree, heve e batter ratio of aource to 
object. But where RAM la a Halting factor, thle could 
be e ujor conalderat ion In selecting thle lenguege. 

In eunuaary, I found acverel thlnga to like about 
QPL. lt'e eaey to uee, bee excellent etrlng handling 
featuree, end compiles quickly (aasualng a feet 
teralnal). On the other bend 1 would ceutlon that Its 
lack of aath functlone, alow proceeelng apeed, end lerge 
object code would thwart lta uee for eoae appllcatlone. 



Art Weller 

3217 Fegoaa Ct. 

El Paeo, TX 79904 

F.S, Did you know thet 1/97 - 

0.0103092783505 154639 1752577319587628865979381*432989690 

721649484536082474226804123711340206185567? 
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Fred Stucklen 
148 Winkler Rd. 
E. Windsor, Ct. 

Deer Don: 



06088 



Flret let as congredulete you on e fine 
Keep up the support for the 68XX feallles! 
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On the encloeed diskette le e prograa that 1 wrote 
while doing e control Job thet Involved e aatrlx keyped. 
Thle routine hed to be faet, ebort, end use ee little 
externel raa ae neceseery. The result was KEYSCAN. 

This routine offere key debounce for both closure end 
releeea, ae well as e repeat function like thet found an 
aost ternlnels. The CA2 line elso will toggle high for 
e "SEEP" durstion, allowing It to drive en externel tone 
generetor. 

1 hope you end your resders find this progrea useful. 
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73. M" 08S I9HI F« REfEfERCE OUT... 

?5.M"»»«oro< tmcii; 

?4.m«?c« ran ip ,«,i.i 

77. M- ICO IKCI P0IN1 AT tEUPS AREA 

7B.M- TFR A, DP SET V ID THAI MEA 

71. M' LM (MSTAT LAST KEY REA07 

81. M- I8rl IEEP W, SO RETURN 

II. If" LDI COLPMI SET PftflK* COLIMR LSI 

87. M- Ml ICOLMSt 

SJ.M- 5TI COLPMT SEVER XI8H FIRST 

81. M- ISA (COLCXT CALC *£» TAKE AM 

83. M" LEA) >KEYTAB.PCR POINT AT THE K(Y TARE 

BI.M- INC A 

B7.M-SCM1A DEC A 

N.H' K< SCM3B 

81. M> IEA1 mwi.i 

4«.M. MA SCM3A 

>i.N>$CAi}i lm <colcrt cwKm comm courier 

97. M- INC a At jus i IT 

93. M- LOB l«EF 

1I.M-SCANI IECA 

95. N- KB SCAMS 

14. M- SEC 

97. M- ROL I ROTATE T« MASK BIT 

1I.M- MA SCWI TO THAT COlUr*. 

I9.M-SCAK5 ANII HI.PMT SET THAI CHUM 111 ION 
III.M- 5TI COLPMI 
III.M- IM 801PM I «» THE KEfWMI 
II2.M- MA IRONRASK MSI MUSED HIS 
III.M- STA (KEYIRP 
III.M* CUt A TARE OFFSEI POIRIEJ 
II5.M" III llll LOK FM A Villi INPUT 
IlLM-SCAKI PSHS I SAVE I* MAS* 
117. M- MM <KETIri> MES IS IK RM MM 
III.M- Kv 5CAH4* LM>VALlt INPUT 
I89.M- MILS i RESTDIE IK HASK 
111.11- ASLI SLIK [HE II T OVER ME... 
III.M- INC A Kir RON 
112. M- CNPA IRONflAI LAST ME?? 
US.M. ME SCANt 

III.M" LOA <C«C*I NO (MICH THIS COLUMN 
113. M- IK A 

116. M- CWA ICOLHAI LAST COLUMN 
II7.M- 8SE SCAN? TES. SO SERVICE IT 
III.M- DM SCMI5 I* COIIM COMIER 
IIIM-SCAMA PW.S I .WICh: RESTME STACK . 
121. N- MA SCAN1I 
121. M-i 

IK.M't IIS >EY PRESSED ART COW** 
I2J.M-I 

i;i.lMC«M tit TSCKtNT CEC IK SCAN COURIER 
CS.il- ML SCAN14 HOT ZERO. SO RETURN 
121). M- LD* ISCAtlMI RE-IKII IT 
1/7. M- S1A (aCRCMl 

12I.M-SCAHI 1(1 IfFf INVALID KEY PRESSED 
179.H- IDA (LSIKEY LAST KEY SANE AS KEY*?? 
lil.ll- C(!PA <KEY 
III.M- ME SCAN? 
132. M- STI (LSflEY 
113. N- MA SCAMII MS ElIT 
IJI.M'SCARI SIB (KEY SET KEY-1FF 
I35.M- MA SCMI4 
II4.N-- 

137. M-t VALID KEY SO CHECK FM TAKE HATCH... 
l.'B.H-i AHI LAST KEY READ.... 
IH. M.i 

IID.H-SCANII LDI A, I GET TABLE DAIA 
III.M- CMPI IIW1VM. VALID CLOSURE? 
II2.M- B61 SCANS 

lll.M- LM iSCHWI RE-INK SCAN C0I7KTEA 
III.M- STA (SOCHI 

115. M- CMPI (LSTKEY SAME AS LAST KEr» 
lli.M- BED SCMII 

H7.M- STI (LSTtEl NO: SAVE FM KMUCE 
III.M- MA SCM14 MB EtII 
IIMVSC1JII 1ST (KYSIAI 
151 M. KD SCAMI2 LAST «Y KEN REM? 
131. M- MA SCMII NO, 50 Elll 
I52.M-SCMI2 LDA (LSTKEY L5IKEY-KEY7 
I5I.M- CRPA (KEY 
151. M- BED SCMI2A SM£: REPEAT II74E77 
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I53.lt> III IMTHA1 III TIME: MI RPT Iltt 

I54.M- MA SCM17I 

I37.N-SCMI2A IEC (RPTCNT 

I5S.M- ME SCM14 1-01 TIRE 

131.11- LDI tUPTniN SI TO PIlM RPI TIRE 

ltl.M'SCANI2l 511 (RPIttl 

Iti.ll'i 

I42.BB-I REPMT VAL1I KEY 

lil.ll'i 

Itl.ll'SCANU STA (KEY SAVE IT 

143.lt- INC (KYSTAT 

144. M- IDA COLPMTil 

147. M- ORA UK SET CA2 NIEM 

III.M- STA COLPORM 

14?. M- IDA ISEEPTIlt mil KEP TIMER 
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ISD.B8- SHE SCANMS WT IIKD DM YET 
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II2.M> MM IIF7 TURK OFF BEEP 

n:.ai- sia coipmti] 
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185. M» 

IBS. II" THIS IS I* VALID KEY IAILE. 

1I7.M-I II IS VOtti IN TOWS FM EACH 

I83.tl>i Of IKE COLUmS ARD ROUS. 

llY.li-i 

III.M. t ROUS 

Ifl.M-' 

ltt.lt>* 

I4J.M-KEY1AI FCI 41, 42, II, IA ' 

194. M. FCI 44,15,14,18 ' (- COLUMNS 

195.11. FCS 17,11, 19, iC • 

194,11. FCI IF, 41, IE, ID • 

H7.I»=* 

l98.M*t/i*ii»#iiiiiiiiimmiiiim/ 
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711. M- 

212. Mm llit tntil 1/0 port u initiili:tf) to 

2I3.N-I support tht m ml caliwn lertitti you nttd. 

TBI. H.i T4t 012 lint of tht PIA it mid to mtblt 
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217, M-i lor i 4(4 lryp*0 •Itril. 

2IS.M-I 

2D?.M>.prKtdurt kti.iril : bytr ml) 

2I8.M-HRDIKIT ID) ICOHMRT 

211.11- CtR 1,1 

212. M- LIA ICOLMSK 

7IMI- MM IROWMSK 

2I4.M- STA 1,1 

215. M- LM 1134 DM SIT HIlK, CR2 DUPUT 

214. M- STA 1,1 ION. 

21 7. H- Lit IKEY-I CLEM IK TEMPS 

2II.II-IN1II INI 

719. M- CLR 1,1 

228.11- CPI IIEfPOtl 

221. M- BUT IRITI 

277. M» RIS 

72J.M" 
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72B.BI-I 6tM rtid (tiw Mvrr?l. 

729.M- 

;j|.M-££ia» LM KYSTAT HAS A KEY MEN PRESSED' 

211. M- BED EETKEY M, SO RAM 

2:2. If LDI KEY YES, SO READ TW KEY 

733. M- as KYSIAI 

731. M» RIS 

233.M- 

2U.M- 
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616 CAWHO CABAtia MPOMO C* toM* UJA THEPwtX SOc-^IQ-WS rELEX 447013 
pear Don, 

I would to tell you how pleated t an with the Huatang-020 
lyitin I received la*t wee* . At the very Bin log ■ it run* ay 
(Oltwcre J ttn«» faster than my VME/10 iyitn Eby the vty, I 
can't recommend the VHE/10 *y»tem to anyone* or cne MlcrowerQ OSS 
port Cor it) . 

Taking advantage of the RAM DISK and ebtlity to leave all the 
programs 1 normally need in aemcry, ipeeda developaent even 
further, the only ctitlciaft I have of the ayatea it that the 
default aerial port ip*ed la in EPROk, you alght vant to conaider 
soae other way to select between 9600 and 19200 baud. 

Sorry I can't buy acre of then, but I intend to recotuaend the 
ayatea to »y 6009 cuetoaers looking to upgrade to the S60xx 
f .tally. 

sincerely, 

Robert Relailler 

president. Certified software corporation 

Edltor'a NoCe: Thanks Bob for the nice comment a. We are 
hearing nothing but raves from new users of the Data-Coop 
MUSTANC-020! 

We think that our OS-9 pore Is one of, If noc Che 
best pore of 0S-9, on any 68XXX system we have seen. 

As co Che RS-232 pore speed being in EPR0H. That Is 
a slight lnconvlence that I hope will be corrected In Che 
future. We can custom seC Che baud, prior Co shipping, 
ac a nominal cost, However, most all (all excepC one of 
all Che HUSTANG-020 systems we have shipped) are using 
Che 19.2Kb terminal speed. 

Thanks again Bob, and your kind "word of mouth" 
recommendation Is working. We have already seen the 
results. We gee calls all day long from potential users 
who marvel ac Che quality, price and power of the 
HUSTANG-020. Some have been from folks geCClng your fine 
newsletcer. 



As soon as I goC Scar-doa conflgued Co run under SSS's 
DCB-4A I ordered PL/9 and an In Che process of wearing 
ouC Che manuals thumbing back and forth as I wrlce code. 
An old dog can learn new cricks, 1C JusC Cakes a little 
longer Chan 1C used Co. I haven't wrlccen anychlng big 
yeC In PL/9, JusC ultllty Cype programs ChaC occupy 
abouC a page or so of source code. This one ChaC I am 
Including Is a program Co do a limited bacch file 
processing, similar Co "EXEC" in DOS69D. The Idea Is 
Chat you can puC multiple commands in a CexC file and 
execuclng them in a bacch. The command synCax is 
"EXECUTE HYFILE" where "HYFILE" defaulcs Co 

"MYFILE.TXT". "MYFILE" would conCaln one or more lines 
of commands each line 127 or less characters, for 
example: 
LIST xxxx 
ASHB xxxx.yyyy 

yyyy 

I haven't tried Co uae "MEHEND" Co fit Che program 
exactly at Cop of free memory buC you can change Che 
ORIGIN statement Co fit your particular machine. You 
would also have Co change Che location of 
"r'IL£NA>ie_BUr"r'ISR" so Che buffer dos noc overlay the 
program. I have specified a size of 1000 bytes for 
Fll.ENnME_BUr>'ER but If you anticipate large bacch files 
you can change Che size of Che buffer. The line INCLUDE 
STAR DOS la really calling "FLEX. LIB". I JuaC changed 
r'LEX~to STAR DOS on my flies. I see Peter Stark had 
Included a couple of programs on his laCesC release of 
STAR-DOS called 1NP1PE and 0UTPIPE. I haven'C checked 
Chem ouC yeC buC Chey might be doing something almllar 
Co "EXECUTE". 

Yours cruly 

Walter Isaacson 
19 1614-22 Ave. , S.W. 
Calgary, AlberCa 
T2T 0R8 



BMW 

Micro 68 Journal 
5900 Cassandra Smith 
Box 849, Hlxaon, Term. 
USA 37343 

Gentlemen: 

I would like Co express my appreciation Co 68' Micro, 
Che staff, Che contributing edlcors and Che many readers 
ChaC add so much Co Che magazine. I guess 1 would be 
one of chose "old hackers" ChaC Don Wllllamms mentions 
in replying Co Mickey Ferguson In Che February issue. I 
Chink Che first I heard of a "computer on a chip" was 
mentioned In, I believe, Popular Electronics. I wroCe 
away and goC Scelbl Publication's manual on machine 
language programming for Che 8008. Some time laCer 
American Hlcrosystems brought ouC a single board 
computer called Che EVK 99. That was Che first piece of 
hardware 1 got, 1 expanded ChaC up Co 16k of memory 
and learned programming on lc, I got Scelbl's fine 6800 
cookbook and wore Che book ouC. Those were Che days 1 
wrote assembly code on paper, assembled Che code by 
hand and Cyped in Che hex code InCo Che machine. Those 
were Che days when I had Co calculate Che code for Che 
branch Instructions for relative addressing. ThaC was 
when I learned Co counC In hexadecimal backwards. I 
Chink ic must have Imprinted on me because I still 
Chink of sofeware projeccs in Cerms of assembly language 
code. After Che EVK 99 I upgraded Co a SWTP box, added 
a TeleCype machine for a printing Cerminal, Chen varloua 
"glass celetypes". Still laCer SSB's disk conCroller 
board, Che DC8-4A, 2 eight Inch drives and SSB's disk 
operating system D0S69D. Along Che way I picked up 
boards from Percom, DaCa Systems 68, Acorn, Peripheral 
Technology, Digital Research, Thomas, Unique Technology, 
Robertson and made up a few boards myself. Those served 
me for several years buC software for DOS69 is scarce 
and nochlng new was appearing for D0S69D so I have 
recently Implemented Scar-doa on my system. Peter SCark 
is Co be complemenCed on his fine Job on chls, 
especially his lacesc version with all Che upgrades. 



/* PROGRAM TO EXECUTE COMMANDS FROH A TEXT FILE */ 

/* by Walter laaacaon */ 

/* 19 1614-22 AVE., S.W. */ 

/* CALGARY, ALBERTA */ 

/* T2T 0R8 */ 

CONSTANT CR - SOD; 

AT $9000: BYTE FILENAHE_BUFPER( 1000) ; 

/■ CHANGE THIS IF YOUR COMMAND FILES ABJ2 TOO LARCE */ 

/* IF YOU MAKE THE BUFFER LARGER D0NT FORGET TO MOVE IT DOWW */ 

/* IN MEMORY SO IT DOSN'T OVERLAY AND WIPE OUT THE PROGRAM. */ 

AT ?C080: BYTE LINE 8UFFER(l28); 

AT $CC14: 1NTV.GER LINE_P0INTER; 

AT SC840: BYTE PCS, ERK0R( 3 19) ; 



ORIGIN - $9400; 

INCLUDE STARD0S; /* really FLEX. LIB */ 

PROCEDURE 0PENF1LE; 
GET_FILENAME(.FCB); 

IF FCB(l) THEN BEGIN 

KKPOKT £RjU)R(.FCE); 
STaX DOS; 
KlfO! 
SET UrtltSlOKt .>CS.l) ; 

Tr «!<1) IMtll «i;flrtT_t»IWlt<.rc*); 
0PKH FO*JUAO(.*X8>i 

tr rcitl) IH«i (EG IK 
ttlOKt tmo*{.tct>; 

END; 

Eftomoc; 

?«oc€crj«E >EAD_riiE< Btri .ruEwinc eurrtii); >«rc chaa: 
UrCat 

out • ««!>(. fC»>; 

ir rci(l> • J8 THW !IIU; /* THIS IS t«t CMzCX TOR Z.1S Or Hit •/ 
ELSE EEC Id 
If rcUl) rxo 1EG1K 
(UtrOS-T E««o«(.rC«>; 

MO; 

nu WAJ1E EurftE - CHAR; 
.riUHAHE**RUFFfR • .PUEKAH2 BJPEtE » 1; 
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FILENAME IDtTCH • $90; 
/• t «• USIXC "BULL" W KAHJC THE EJtO OF 1MB STUtW IK tUS lUrrcK »/ 
FOREVES; 

CLOSE riLE(.fCt); 
ir rc»(i) i«e* sect* 

UrOtT t»»01l(.FC»)i 
ST*»J»S; 
txo: 

iltirwc; 

nociDOU «9CTPTe_conm»cUnE .riixiuu lurm. .likeiufpeD: 

ETTE ,I01KTER; - 

urc«T 

.lOlnrtl • .Ll« HIPF»; 

uw_romtr.« - .TiK!_iurr»: 

IF rtUKAUt BUFFII - »« IHU< SI»»_OOS; 

icrt«T 

POINTER - rlUKAHE lUrpCK; 

.F1LEIMNE HIFFEt '". t H.IKAMS 1UFRI • I; 

.rOIHTEt . .FOlKIEt • 1; 

roitmn - c«; 

VKTIL rILEKME 1UFFER - CI; 

.rucSAKt turrit . .filename iuffci • I: 

CALL 5C01B, /• THIS IS STAI-DOS EXECSO EMTIT FOIKT •/ 
FOftgVZl; 

Erariac: 

FtOCEOUKE »WiN; 

ores rtu: 

U<U> - riLE(.FUEKAH£ lUrrU); 

EZECVTK_COWU«C< .FJLLKAKS_lurPCR, .LtKT._iy FFEE); 

MICR&NICS 

*"^ V?—' RfcSKARCH CORP, 

Microcomputers- Hardware and Software 

C1M1X* Sales. Srrvicr and Support 



>JJM LYNN AVENUE. 
ABBOTSFORD. 
BRITISH COLUMBIA. 
CANADA. V2S IE2 



Dear Don, 

Thia time around I'll cry Co concentrate a little more 
on XBASIC, and forget about BEDIT until I get aome 
reaponae regarding original authorship. So let's 
begin with a simple Dec ima 1/ HEX conversion routine, 
which I recently sent to a new correspondent from 
Southern Africa. 

10 H$-"": INPUT D 

20 REM CONVERT DECIMAL INTEGER TO HEX STRING 
30 E-INT(D/16): F«D-E*16: IF F>9 THEN F»F+7 
40 H$-CHRS(F+48)+H$: IF EOO THEN D-E: GOTO 30 
30 PRINT H$: GOTO 10 

Let's talk about thia little program for a while, and 
aee where it leada ua. Line 10 aeta the HEX-ctring to 
a NUL, and requests input of s Decimsl number - soy 
length. The actual conversion routine is compoeed of 
Lines 30 and 40; Line 30 divides the decimal number by 
16, retaining the quotient in 'E' and the remainder in 
"P* (aa a HEX remainder - IS). To prepare the 
remainders 10 - IS for converaion to the letters A - F 
we add 7 to their decimal value. Then Line 40 
converts the remainder to a CHR$ and prefacea thia 
atring to the previoua value of H$, returning for 
further computation if the converaion ia not yet 
complete, ie if E haa not been eliminated by the 
current operation. Finally the reault ie diaplayed, 
and back again for a freah input. 

Not a particularly remarkable program, though quite 
effective for ita desired purpose, and there doean't 
aeem to be much room for improvement in ita abort 2- 
line converaion. Before we continue, however, note 
the uaeful technique of indenting REMa by only one 
apace, and the reat of the program by 2 apacea. Thia 
makes it eaay to locate all the REMa in your programs. 

Firat of all, obaerve that Line 40 ia forced upon ua 
becauae we mnst convert the remainders 10 - 15 into 
their corresponding letters A - F, and yet prefsce H$ 
with s new CHRS whether or not such conversion bss 
occurred. There would sppesr to be no wsy we can 
comfortsbly tsck Line 40 onto the end of Line 30 snd 
atill mske the progrsm work. I hope those slready in 
the know will besr with me while I discourse on the 
fact that the whole of the IF-THEN statement in Line 
30 can be compressed into s enmpset logical function 
and included in th< CBX$ faction. Thus : 
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30 E-INT(D/16): F-D-E*16: H$-CHR$(F+48-7*(r>9» : IF 

EOO THEN D-E: GOTO 30 
40 deleted 

Let 'a examine the extra encloeure -7*(F>9) in a 
little more detail. The part <F>9) makea uae of 
XBASlC'a implemeotstion of Boolean logic, whereby the 
reault is -1 if the ststement is TRUE snd if it's 
FALSE. So, (F>9) will be replsced by or -1, 
depending on whether it's FALSE or TRUE, snd our 
originsl F + 48 will correspondingly hsve either (0*7) 
or (-1*7) subtrscted from it. Of course, subtrscting 
-7 is the ssme as sdding +7. We'll elsborste a bit 
more further on in my letter. For now, let's consider 
thst if input of D is restricted so ss not to exceed 
32767, we can both ahorten and apeed up the program by 
replacing 'D' with 'DZ', and ao on. Further, thia 
would allow E-INT(D/16) to be shortened to 
EZ-DX/16, which could lead me off on yet another 
tangent, but I'll reaiat the temptation for the 
moment, and atick with my current subject. 

Here's another situstioo where we csn mske use of 
logic functions. Suppose we had the trivial situstioo 
where s messsge hsd to be TABbed to ssy, 30, if the 
response to s question were "Y" (for YES) or to 40 if 
the reponse were "N". For exsmple : 

10 1MPUT "Do you like this (Y or N) ",Q5 

20 IF Q$-"Y" THEM PRINT TAB(30); ELSE PRINT TAB(40); 

30 PRINT "Good!" 

In this esse, Lines 20 snd 30 can be combined ao : 

20 PRINT TAB(30-10*(Q$- I, 1")); "Good I" 

Note that thia will give a minimum TAB of 30, but bump 
it by 10 if the reaponae ia "N" ( ie -10*-1 - +10). A 
"Y" response would evsluste aa FALSE, giving -10*0, or 
chsnge to the TAB of 30. And what a saving in 
program length! I I 

To close, let's imsgine the ridiculous situation where 
aay X haa to be divided by 10 if Y<-6 otherwiae 
divided by 20, and alao multiplied by 11 if Z<-9 
otherwise multiplied by IS. Compare this : 

10 IF Y<-6 THEN X-X/10 ELSE X-X/20 
20 IF 2<-9 THEN X-X*ll ELSE X-X*15 

with this : 

10 X - X / (10-10*(T>6)) * (11-4*(Z>9)) 

With s little practice, it soon becomes quite nstursl 
to resd ( 1 0-10*( Y>6) ) ss 'divide by 10, or by 20 ( ie 
10+10) if Y>6', and aiuilarly with (11-4*(Z>9)) ss 
'multiply by 11 or by 15 ( ie 11*4) if Z>9". 

These sre but s few typicsl exsmples, which should 
serve not only aa a guide to more complex functions, 
but perhapa help clear up the interpretation of any 
auch caaea you may already have enme acroaa. 

In closing, I would like to thsok those resders who 
hsve taken time out to give me encouragement to csrry 
on. Writing isn't really my "thing", but I do enjoy 
tesching (thst wss a boyhood dream which never 
materialised), so to those of you who suggested thst I 
write a regulsr column, I csn only ssy thst I don't 
think I could keep it up on s regulsr bssia. However, 
I will continue to aend in my lettera aa long aa I 
feel I have aomething worthwhile to pass on, snd, of 
course, ss long ss both Don snd you folks can put up 
with me. See you next time on the aubject of IKT(xx). 



Don Williams, 

68 Micro Journal, 

S900 Caaaandra Smith Road, 

Hixaoo, TN 37343 



Sincerely, 

R. Jonea 
Preaident 
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Mickey Z. Perguaon 
P.O. Box 87 
Kingston Spring! 
Tennessee 37082 

Mr. Donald H. VUJiam* 
Publisher 68 .*ttcro Journal 
5900 Cassandra Smlch M. 
Hlxeoi 
Tennessee 3734] 

Dear Sir: 

I as writing Chi* In the hope that same or vour 
readers sight be abla to assist a young friend of alna 
In India. Hie name Is P. Heganathan and he ts a 
collage studant In what used to be called Mid r a a bdli. 
Hega's father la daeaaeed and hit aother Is a school 
teacher, ao they have a rather email lncoae. Mega la 
atarving for Information about computers and this 
Intonation la unavailable to him. His Is studying 
mechanical engineering and hla family does not have the 
funds nacesaary for hla to take any computer coursee. 
There ara vary few booka available to hla on cooputera 
and he cannot afford thea inyway. 

I would Ilka to ask your readers If thay have any old 
booka and/or aagaclnaa on eoaputers to please send 
thea to Mega at the following addrsea: 

P. Maganathan 
6, Ponnsgaraa lih Street 
Madurai - tO Madural District 
Tamil Nadu State South India 
India Pla 62S010 

I hope that you will print thla letter and I hope 
thet your raadera will help Mega and his frlenda quench 
thalr thirst for the knowledge m have so frealy 
available to us here In the good old U.S. of A. 

I ii also looking for a way to purchase an 
Inexpensive computer system for delivery to Mega. So 
chat he can actually gat hla hands sn a real lonp^cer. 
I would J uat gat a C-64 or a CoCo and ship It to hla. 
■ ut anything I can buy would be to t'.S. standard* and 
thua unuaabla In lodla. If anyone can help ae In this, 
plesa* write to am! 



Sincerely 




John J. Florlno 
518-fSth Street 
Brooklyn, K.Y. 11209 

I would like to get aoae information If anyone has the 

wiring of a OXIDATA or STAR printer to SWTPC aerial & 

parallel porta. 

I knjw that you have received this request before, and 

you have said that there la no new wrlttlng about the 

6800 aystea, well how about reprinting aoae of the old 

wrlttlng for the new aeabera which atartup with used 

systems. 

I'd also like to know what SWTPC Is up to lately. 

Keep up the good work. 



>Xu.4t<u 



1019 Waatherdon Ave. 
Winnipeg, Manitoba 
Canada R3M 2b5 
10 Feb 86 

68' Micro Journal 
S900 Caaaandra Smith 
P Box 794 
Rlxson, Tt 37343 
USA 

Dear Sirs: 

Please aeod ae che cwo-dlsk 5-lncfc set of reader 
aervlce disks coocalnlng Flex-09 Kermit, as aencloned In 
the February '86 Issue of 68' Micro Journal. 1 am 
eocloslng a US aoney order for 519.9 5. 

I have been looking for a Keralt for m? Flex ayatam for 
aome time now, and waa plaaaed to aee the article In 
your magazine. However, the article consisted mostly of 
a command description, and I don't think It really 
ahowed readera how useful Hermit can be. I am ancloalng 
a flyer from Columbia Oolverelt? that you may find 
lotereatlng. We use Kermit at work to transfer files 
between Amdahl mainframe computers and MS-DOS micros, 
and I am looking forwared to doing the same with my 
6809 at home. 

Yours Truly 




J. Gary mile 

Coliaaaia uolvarilty C.nt.r (or Cenooutino, Activitica 

TKC IU»!T rlLt TlUSrU HOTOS0L 

Juia till 



lar.lt It a Protocol for tranal.rrlno ■ •a.i.tiitii. II], i brt.aan cP*Oatera of ill 
aliaa car ordinary alynchrooova lilicoana Icotion 1'nii ualng poctttl chaca- 
• vai. Hid ratraoiaaiailon to Proawta data itii.ortiy. ltcr.it n noa-propr in.cy 
IJ.or.u9Mr doOMnlad, rod In ,ld, ,„. yh, protocol and tht origin.) |>. 
pllMPJtltioril .... davalopfd II ColianDI. Wi»,r.Uy and ha.t btfn iMrtd »■!». 
uny •'"•' Inatilullon,, ic-, ol .Mel. Iia.a ,.d. aiacl I let coot rilmllonl o| 
Irijlr ovn. "rr.it ll Praaantly atrtl.pl.li lor km thin 100 dilltront ui ui,i 
tnd op»ral>no l..t..>. and >ddltton,l .tralona ... alvara .yidtr dtv.lopo.nl 
Currtni toPlctntat lona Includ.; 



Unit (V). (I ISO. :r>n> III. Slat.. V. Itnli 
Solt.ar* Tool. Iv.rlog. ayata.t: Hotter) 



van>». ft/I Hi c lantuoei) 



lu.rc.u9r.. (MOO. PTJOO UI90II 

Cray-'. Cray-IMP ICTII: y»riran->lr 

C0C Crtnr 170 low, KOi/lt: ronran-1>) 

Data Control nova (POOS: portrin-s) 

Oata Gtnaral AOS IfOrltan.S). AOlAt IPioc.l) 

OCC PDP-11 IHIl.tlttlari.l.tSTI.rTta.TSIai Hecro-llr, (MUMPS. XUXPS-lll 

0*C voj-u (vnj; |}I. .-J! pr Micro-)]), (VMS; Pa.col/Portrool 

nciriioo-io lTOPt-iO: n.n-i., x.tr.-ioi 

MCSTSTCH-JO ITOPl-JOr Mcro.301 

Horril •» (vosi P. .col I 

KoMy.tll IMW.7ICS: t/t>. OPS-l.i ICCUS: C. I). CM iPaKll) 

K.alatt-P.curd 1OM l«Tt-4A>i; Porrron). HP3O00 I MM, SPt. or r.rtrao) 

1PM ))0-Sari.l (VH/OU. HvSAsO, KVS/WTS. UTS. MUSIC. Macular) ' 

PartU-ll.tr 1100 Sanaa IOS1I: rotii.nl 

pp-ihc (pitxis: Pt/pi 

SporryA*nl»tt-l100 (CISC: Atuooltr or Potior or Patcal) 

Tind.n Ipoo.top; Til) 

CP/N-IP laboul 10 dlllor.nl oyittoa: asm) 

CP/H-ll (DtC Palnfco., «K IPC. and w.ral othar ><at»a: aSHJtl 
Hi-DOS, PC-DOS (l»« PC.<T.»T. DSC Paloboo. and •anr othar aratoM.' KtSM) 
UCSO B-syatoo ItM PC* Tcrot, attd othar .T.taoa: Paacall 

1 
»1P*I Micro (1000 tllsroi *•» aaiaoDlcr) 
apollo I..0I1; Ptarall 

»PB1» '1 (So; Upplp WS; MC-1S/I0 CPOSS or appl. aaaaoeUr) 
Apvia nacloto'k (SuouCc el 

Atari (OOSf action! 1 

CO— odor, it (DK-10/30 CPOSS or TOimil 

DCC Pro- )00 Sanaa |p/b$; lli.,-'.t or Kocro-11 1. IProM: tucrol, (v.nl.i CI 

Inlal OoaloPMnt ll.ti. HSlSl PU» 

XI To»ar (OS l.03| C) 

Pars (Paacal) 

TPSIO Hod.la I. III., ITPSOOJ; ASM), Model 14 dealt. C). Color C"«Wit.r (Ma) 

Tri. 1 IX auilnlraoa Jtarnitt aorh only «Uh aapnchronoua TTT rortnact ior,» tnroogh 
l*rOS or .qulv.lant lrof.i andi. Tha trH/cHS and HVsAso varalona aiao ho«a an 
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option [□ ellov lilo trsnslcr through Sencs/l or other (ront endi supporting 
the isle ASCI] Coaaunicat ions Systeaj beyond that exception, Kerait cannot 
trsnslcr (i Lcl in the 1 BH synchronous UTO-ityle full screen teeoinel envicon- 
arnt. 

Thr Kerait software — including source — as furnished tree, without license. 
end with no restriction on copying or redistribution escept thst it should not 
be sold lor profit* end thsl any copyright notices Bust be left intact. Under 

certain conditions {described in a separate document} sottvsrs producer! aiay 
include scroll protocol in their products. Remit sofrwsre snd docue.tr tstion 
is furnished without warranty of any kind, and neither Coivabis Unlwsrsuy. nor 

the individual authora, nor any institution that has contributed Kerait 

aetariai. acknowledge any liability for any daiaa ariaia>g froa the use of Iter* 

alt. 

Although the srrait software is trie snd unlicensed. Coluabia University csnnot 
sMord to dljtribule It tor frei beceuee the deaand is too great. To defray 
our costs for aedia, printing, poetege. labor, and coeputing resources, we re- 
Quire a aods'rste distribution fee froa those who request Xcrait directly froa 
us. the schedule la oiven on the Kerait Order Foro. Alternate aoutces lor 

Xerair aaterial ere listed below. 




Docuisentation Includes the Kerait User Guide, which contains coaplett instruc- 
tions lor installing and uelng the eejor inpleaint* t ions of Kerait. the Kerait 
Protocol >**nuel. which is a guide for writing e new lapleaentet ion of Kerait. 
snd tht aanuicript frost the strait article that appeared in the June and July 
Ute issues of bTT£ rtegaclne. 

Once you receive Kerait. you aay redistribute it on your own teras. snd ere en- 
couraged to do so. with the following et ipula t Ions: Retail should not be sold 
tor Prollt; credit chould be given whsrs it is due: snd new aatarial should be 
cent bsCS to Coluabie University so thai we can aaintain a definitive snd coe- 
prehencive eel ol Kerait lapleaentet ions for further distribution. 

nLTEKNiTE SWaCIJ: 

Kerait is slso available to users of the SlTrfET network via a serves at host 
Ctwu (JlTX'T usere type " ' JMS6 KSCS HSC CVVMa KtRHSIrV H1UP" for further 
inforaationl : the fnternat Ivis enooyaous TTP froa host CU201, in the oral 
KUilj UUCP froa host ohitatel and on oegnctic tepe froa user groups lite DtXUS 
end SKASt. l«H PC- (or a. I KS-OOS Kerait floppies csn be ordered froa PC-SIC. 

Sen:. Clara CA. HOJI num. 

Dear Don, 

After receiving the March issue of 68 Micro I cannot 
hold my anger any longer. This has to do vich Che 
continued use of COTO's, In particular In the March f- 
"C" User Notes, and in paat months In other columns, 
such aa the Cobol notes of the August throu*"- 
September 85 Issues. 

Much blood and tears have been shed on this Issue, 
and I thought that by now a Journal Such a; yours, 
devoted to an excellent service to Che 68 fasily, wotui 
not give ua rat bane. 

I aa not knocking the columns, because they are 
badly needed. But a language auch as C deserves to he 
treated better. 1C Is Just a mentality chat tone 
people have, they can't do away with the offensive GOTi , 
vhen In reality It takes a different tack, and with a 
different strategy than that displayed In the "C" User 
Notes, a C program need not employ a single GOTO. I ax 
alck and tired of being fed apaghettl. Please have the 
authors recast their programs without them, otberwiae I 
sugest that they take ay C programming course (from the 
Northern Virginia Community College). For years I haw 
taught Cobol without ever ualng this Ignominious 
construct. If you can't think Structured Programing, 
and cannot caat a program without using spaghetti, 
then don't give us the programs. C is by definition a 
structured language, one that lends itself beautliu21~ 
to structured prograaslng, but oh' no, somebody has to 
• poll It. 

Enough is enough. 



Sincerely, 



J/L/ 



& 



Albert Pinto 

3303 Horseman Lane 

Falls Church, Va 22042 



Attn: Don Williams Sr. 
Dear Don, 



John Moorfoot 
2 Yarrayse St . 
Leopold, VIC 3224 
Australia 



I am enclosing a S 1/4" disk with MODEM68 version l.'J.i. 
I have made a number of changes since version 1.0 ••Mch 
you published in 1984. These Include new aodulei to 
support 6551 AClA's, an XMODEM mode to allow control of 
tha computer running MO0EM68 from a terminal remotely 
connnected via the modem port, a help facility, and 
patches to existing nodules to support cyclic 
redundancy checking on file transfers. X have also 
Included a switch to enable two FLEX computers Co 
transfer binary file* correctly. The READ. ME file 
details descriptions of cht various modulea, differences 
between versions, and hints on adapting Co different 
environments. 

The differences between this and the previous version 
are quite extensive in some modules, so I hsve not 
attempted to Just give you a list of pstches. I suggest 
that users completely replace their existing version 1.0 
where possible. Users in Australia can obtain version 
1.0.4 from TARDIS RCPM. I would also like to thank 
everyone who has helped me with bug reports, .end 
expeclaliy Howard CreenlUII for his assistance a-ith 
testing new version*. 

Yours sincerely 




John Moorfoot 



181* N.E. Fremont 
Portland, OR 97212 
Phone (503) 28*-2831 
March 12, 1986 

Dear Don, 

Last year ] bought a 9J11A math co-processor for i v 
C1M1X 05* (6809) board and aa having trouble writing 
software for it. Would one of your readers help? (For s 
fee?) Thank you. 



Yours truly. 



Gary Lemoine 

Don Mil liams 

'68 Micro Journal 

59BB Cassandra S*ith Road 

Hixsoni TN 373*3 



»t<i9B Yukon Court #2A 
Uheatridge, CO B0B33 
February 26. 1986 



Dear Don: 

I've got some comments about the March issue of '6B 
Micro and thought you mould like to hear them. 

Firsti I think I saw a couple of errors: 
The sample assembly code on Page 8: 

Ct.RA 
CURB 
L0»P STD , — X 
BNE LOOP 

will not loop because the condition flags are set 
according to the value in the register being stored (D) 
not the address register (X). 
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Secondi I can't be absolutely sure without trying 
the program on the &88B0, but the list program (on page 
22) may terminate if it hits a sff byte in the file (I 
know that probably won't show up in a text file). 

The reason is that variable c is declared char. 
Before it is compared to EOF (-1) it will be sign- 
extended fro* char to int < at least, according to 
Kernighan and Ritchie and rticroware C on the 6889). If 
c equals Bxff (233) it will be sign-extended to (int) 
Bxffffffff (-1 or EOF). The solution is to detlare c 
as int. This nay actually speed up the program a bit 
as it Mill not have to do a sign extension before 
coaparing c to -I. 

There is another possible reason for AT&T's 
reluctance to let Microware implement OS-9 on the UNIX 
PC (OS-9 User Notes, page 9). AT&T paid for the 
development of UNIX and profits from the sale of UNIX 
licenses. It could be that they do not want another 
operating system uith superior performance and more 
efficient memory usage to 'show up' the UNIX system. 



Re language efficiency: (page ??) 

Maybe pL-9 needs the logical and operator (&&> fron 
the C language. The statement (in C)i 

if (a " 2 && b •• 1) 

is equivalent to 
ifla •• 2) 

if ( b •• 1) 

You can even make a header file (1 call mine 

logic. h) that defines EQUALS as == and LAND (for 

Logical AND) as && so that the first line can be 
written as: 

if la EQUALS 2 LAND b EQUALS 1) 

This has the added benefit of preventing the 
mistake of writing the line as: 

ifla • 2 && b • 1) 

which tells the program: 

make a equal to 2 

make b equal to 1 

execute the conditional code because 

a and b are non-zero 

By the way, you can shorten ADTEST I page 6) with 
the following code) 

value fdb 333 modeled after original code 

• in 48' Micro for FLEX 

temp rmb 2 don't use PCR or extended storage 

• in OS-9! 
start ldd value 

astb 

rola 

aslb 

rola 

addd value 

aslb 

rola 

std temp 

rts 

end start 



... previous code , ,. 
if(value>B> 

do something; 

A comparison of an unsigned value to zero compiles 
to the following code: 

ldd is assuming ,s is the location of value 
cmpd IB 

bis nope skip past code if <<B 
whatever 
nope 

This will work until the code is run through the 
optimizer. The optimizer will remove the "cmpd *8" 
leaving: 

ldd it assuming ,s is the location of value 
bis nope skip past code if <*B 

whatever 



Note that 'bis* will branch if the carry flag is 
seti but "ldd, s" does not affect the carry flag. So 
the program will branch depending on the last 
instruction that affected the carry flag. 

You can program around this by changing the 
comparison to: 

iftvalue 1" B) /• not equal to zero •/ 

This will depend only on the Z flag which is 
affected by a load or store. 

The second bug is in the C library rather than the 
compiler. 

Try the following program: 

•include <stdio.h> 

main! ) 
I 

double value; 

Pfflnitlli /• tell the linker that me need the 
printf float routines •/ 

whilelscanf !'XF",&value) ■■ 1) /• read a double 
from stdin •/ 

printf I *'<if\n' •value) i /• print the value */ 
1 

Compile and run the program. When it is waiting 
for your input type: 

-B 

Uhen I did this the program printed: 

B. 8 

The reason is that _dnegl) (in cfloats - called to 
negate a floating point value) does not check for B 
before changing the sign bit of the value. The 
original code in „dnag<) is: 

_dneg: ldd iX first two bytes of mantissa 
eora t«8B reverse sign bit 
lbra finish move double to destination 



I thought your readers might «ant to be aware of a 
couple of bugs in Microware C (on CoCo OS-9. at least). 

Firsti the following code may not tiork properly: 

unsigned value! /• only happens with unsigned 
variables •/ 



If you have the source code for cfloats you can fix 
it with the following code: 

_dn»g: ldd tx first two bytes of mantissa 
tst 7ix test for exponent of zero 
beq iszero if so, don't change sign 
eora M8B reverse sign bit 

iszero lbra finish move double to 

• destination 
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The fastest way to get the source code for cfloats 
is to do the fallowing: 

Type the following assembly language program: 

psect f ind.cf loats. 0,0,0, 0,0 
tain; lbra _dnorm 
endsect 

Assemble this program, then link it with the -sm 
option (symbol nap and psect addresses) with output to 
a disk file or printer for future reference. Dg_ not 
try to run the pr09ra»r 

Disassemble the program and separate the cfloats 
portion of the disassembly. (the link map will show 
its location relative to the start of the program) 

Put this line at the beginning of the disassembly: 

psect cf loits_ai0,0,e,0,0 

and this line at the end* 
endsect 



Any "iV references in cfloats refer to '_flaccry' 
and jumps outside cfloats refer to _rpterr. (You can 
rdump your C library with the -a option to verify this) 

Some of the '_flacc* references may refer to 
"_flacc*2,y" or some other constant plus _flacc. Just 
look for the lowest index constant off Y. (For example, 
if you see references to *200,y 202, y 204, y 200, a" 
you should change them to "_flacc,y _flacc*2,y 
_flatc**,y _flacc,y", 

If you have separated your C library into its 
component psects you can verify that you have done a 
correct disassembly with the following batch file: 

c.asm cfloats. a -o=cfloats.r 

* assuming you have named the disassembly cfloats. a 

* don't do this in the same data directory as the 

* original cfloats. r or you will overwrite tt! 
cmp cfloats. r /dl/1 ib/cf laats.r 

* assuming the original cfloats library file is 

* in /dl/lib 

If cmp shows that only the date and (maybe! edition 
bytes have changed (relative locations 00000007 through 
0000000C) then you have finished the disassembly and 
can correct the bug in _dneg(). 

Now go ahead and delete the program you used to get 
the disassembly of cfloats so you won't accidentally 
run it and trash your machine! 

Datalight C (for MS-DOS machines) also has the -0. 
problem. It was a little harder tracking down this bug 
on the MS-DOS machine la Tandy 2000 at work) because 
printf would hang up when it tried to print a -0.! I 
had to keep resetting the 2000 and inserting print 
statements in a test program in order to track down the 
problem on t hat machine, 

It will be interesting to see if these problems have 
been fixed in the 05-<7 6BK C compiler. 

Sincerely, 

Calvin Dodge 

P. 5. I'm very impressed with your short delay in 
printing letters. Last year I wrote a letter to you 
about DTACK Grounded and was surprised to see it in the 
next issue of '6B Micro. In the middle of October I 
wrote a letter to BYTE magazine. They just published 
it in their March issue. 

P. P. S. If you decide to print this letter pleas* 
feel free to edit it (it is rather long). That 
includes removing the P. S.'s. 



SWTPC '86 Dealer fest 



SUTPC held their 5th annual dealers meeting on Che 16 
Co 19 January '86. In San Antonio, Texas. There were 
about 25 or so dealers In attendance. Most were new 
faces but there were several 'old hands' attending, 
including Joel Keckman of Universal Oara Research, Bob 
Sllberman of Audio-Vue, Inc.. Franz Fortuny of Centro 
Clbernetlco de Yucaran and Max Uynter of Island Micro 
System, Inc., and of course, myself from Oata-Comp of CPI. 

1 have attended all of the these meeting In the past 
(none was held In '85), and this one was very enjoyable. 
More like a 'reunion' than a meeting. It was good to see 
some old friends and meet some new ones. 

1 wish to personally thank Dan Meyer for the kindness 
and courtesy shown my wife Joyce and myself. Of all of 
the get-togethers of this type, this one was one of the 
moat enjoyable. It was certainly a very pleasant 
experience to attend and participate, I hope your have 
many more - SUTPC. 

The meeting this year was very smoothly run. A lot 
of credit goes Co Oscar Rodriguez, Clause Wagner, Lucy 
Abbott, Steve Fraser, Sue Roland and Susan Shelbourn, of 
SWTPC. Joe Deres and Tom Stewart of SUTPC engineering 
were on hand for technical advice and general Information 
concerning new and old SUTPC line products. 

Speaking of new products, there were two that caught 
my attention. One you saw advertised here In 68 Micro 
Journal, in the past several months, CAD, The CAD 
(computer aided drafting) was impressive in the quality of 
the software demonstrated. The plotter demos were also 
Impressive, however, the slowness of the screen updating 
on the CRT was sorta a drag. The terminal used la their 
X12 series CRT terminal. Using X Y cursor positioning, It 
Is slower than a memory mapped system. Seems like It 
would be very simple to Implement a high-density' video 
board, Just for the CAD system, and pump it out of one of 
the porta to a color monitor. Now that would be a 
whlzzer! The software la priced about the $2,000.00 
level. However, for a complete system. It Is competitive. 

The other new product is their 68010 VNE system. 
Based on the Motorola VME bus and protocol, it vill be 
priced about In the middle of presently available VME 
68010 systems, from other vendors. The VME system can be 
outfitted with a 68020 board, putting It in the 
$20,000.00 price range. 

The VME system was running both UniFLEX and UNIX 
system V. The UniFLEX looked as if it needed some 
finishing couches and the UNIX v*t* just recently ported 
and lacked some featured. I expect that most of these 
will be attended to by the time this gets Into print. As 
1 understood If, either UNIX or UnlFLEX, will be shipped, 
buyers choice. 

The remainder of the systems are carryovers from 
previous years. However, there has been some price 
ad jus tment a . Also SUTPC Is now supporting FLEX again, 
with their S600 system. I know some of yon will 
appreciate that. 

From all Indications 1 received, At the meeting, It 
appears that SUTPC Is expanding Into new frontiers, 
Their newer products and policies seem to be directed 
toward a more general market. As one old friend to 
another, we wish them well. 

Other new policies from SUTPC were dealer area 
allocations and product warranties. Seems that each 
dealer will be assigned a specific »rei for sales and 
service. Also the warranty program is to be updated to 
Include better warranty protection for dealers and end- 
users alike. While the specifics were not really laid 
out, there were promises that it would be all Inked soon, 
1 know many of those attending were looking forward to 
the details of these programs. All this should make 
SUTPC products stronger contenders In todays market- 
place. 
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Preeestetloo 

Over Che four day* the following preeenteclons ware 
given. Soae new product! were Introduced, end eoae older 
onee were spruced up with new wrapping! and aoae Inner 
■edifications. 

One chlng thet caught my attention, wea that no*t ell 
aerloue dealers/ progrsaaera, were using Sculpcor aa the 
HHL of choice. (Mote: Sculptor price*: S.E. MEDIA ada, 
chle leaue), end Sculpcor(+) ertldee, recently. Sculpcor 
haa coae e long wey elnce I flrat saw lc demonstrated. 
Ic la now a very popular ltaa, aa S.E. MEDIA reports thet 
1 out of 5 eeles ere now for "other-aide' systeas (IBM, 
Altoe, etc.). The portability of aource code le very 
staple. In our office we develope ell our aource on a 
unlFlCX ayscea, then port It to OS-f, IBM, Altoe, etc., aa 
the need srlses. We find thet auch of our 68XXX 
eoftwere, wrlccen In Sculpcor, porce over very eaay. And 
che evelleblllty of Sculptor on all those other 'other- 
aide' eysteas, hes opened en entire new asrkec for us. 
And should for eny other S50 deeler/progrsmmer, thet Is 
Interested In stsylng sflost, snd expending his narket, 
for eofcwere produces ChaC were once exclusively for Che 
68XX(X) eyeceas. 

Oscar Rodriguez preeenced en overview of SWTFC Hew 
Marketing ScreCegy, New Organisation, New Products, 
Service & Werrency polices snd ssc In on asny of che 
ocher preeencaclona, fielding questions by che hundreds. 

Ic wsa ay lapresslon sc this meeclng, aore acralghc 
enawere were given, Chen et eny other I heve attended, 
enywhere. However, eoae old eewe need co be addreased. 
All In all, lc epeeke well for chelr new pullclea . 

Clause Wagner (from next door), chelr new sales 
asnager served es Che dealer-SWTPC Interfece. Klause le 
e born eeleaaan. A vary likeable chep, end could aell 
hoge heir ahaapoo. Hla aaln-llner waa on Friday che 
1 7 th, when he geve e raaoundlng aales/aarketlng course, 
when It wee over I deshed out end even etteapted to sell 
the walcer e CAD systea. No sele, seeas one of che ocher 
fellows beec ae chere. Serlouely chough, lc wea 
eoaechlng that many apprecleted end needed. 

Suaan Shelbourn geve e preeentetlon on Dynecalc. 
While aosc of che old hends knew lc already, lc wea well 
received by che newer deelera. Joa Turner could be 
proud. 

Sceve Freeer preaanced UnlScrlpt for UnlFLEX. 
However, Boat there hed already tried It and were not Coo 
lapreesed. Mosc sll complained chec lc adll needed soae 
fixing up. Funny, no one (excepc ae) gave a plug for 
STYLO. I peraonelly would racher (end do) use STYLO Chen 
eny of che ocher processors prseenced. TSC eleo haa a 
newer proceeeor for chelr 48000 ayaceas, buc i have not 
Cried lc yec, eo cen cell you little. It wea not 
presented. 

Sceve elso gsve preeenc atlona on SWTPC software, 
Sculpcor end SWIPC eeivlce elde. 

Sue Rowlend wee Chere with che CAD eyecea. Giving 
boch verbal presenceclons snd hsnds on experience (ec che 
plenc) wlch che CAD eyecea. We will be doing e aore 
lndepch review of che docuaenceclon of chle eystea, In che 
•onchs to coae. 

Aleo In che CAD depercaenc, Mike Alaeguer cold us 
sbouc che ploccer realflcedone on the CAD systea. 

Peter Kite of Technlcel Training and Consulting 
preeenced their 3d perty POS (point of sale) Interface 
eyetea. 

Dr. David Trueaper of Three Proe Computers wee there 
telling ue ebouc their Church Records Manageaenc Systea, 



This one we ere familiar wlch aa our Dace-Coup division 
hae eold chla peckege running on che 68020 wlch UnlFLEX, 
Co one of che largeac churchaa In che aoucheaac. Ic la 
nicely done end beceuee lc la In Sculpcor, lc will pore 
nicely Co ocher eyeceas, 

Werner Schorsceln of E0V Sysceae h Peripherie, W. 
Germany, gsve sn overview of Chelr Network & File Tranefer 
Syetea. This la a cype of necwork coouaunlcetlone package 
end got e lot of lntereet. However, It is not completely 
In flnsl fora, snd aoae spsclflcs were not available. 

Ken Mlkeeell of Unlwell (e SWTPC company In Che POS 
end cesh reglecer asrkec) gsve s cslk snd snswered 
questions on their producte. The presentetlon end 
support material for theee producta were profeeelonal and 
caeceful. If 1 were a caeh reglscer ssles cype, chla 
would certainly get s lot of ay accendon. 

Joel Heckaen of Unlvereal Daca Keaearch waa 
lapreealve wlch Che array of BASIC and Sculpcor baeed 
eofcwere Chey heve developed. Everything froa aunlclpel 
aanegeaenc Co general bualneaa packagee. We (end 1 chink 
e loc of others) did not reellie thet they hsd sll thst 
good scuff. 

Also you aighc heve gueeeed lc, I goc ay cwo cenca 
worth in. So, all In all, I consider It one of the better 
SWTPC dealer meetlnge end reunion. 

I know that I have left aoaeone, deserving mention, 
ouc. For chac I offer ay apology. However, I wenc Co eey 
again lc waa very enjoyable and enlightening. I hope nexc 
year there la anocher one. And I certainly wlah SWTPC 
good luck in che aonche and yeera Co come. Afcer all, lc 
la nice Co be aaaoclaced wlch che 'Oldeec microcomputer 
manufacturer, la the WORLD!* 

BMW 



[WES TCHESTER Applied Business Systems, inc 

I I 2 Pep Pond Lena. B'rarclltl MlAOf. Mevr York IOSIO 

PRODUCT ANNOUNCEMENT 

IDKS-1V Data KinifinfAl SytTern 

XDMS-IV ii. i complete rewrite of th* XOMS Dai* Management Syttvm which, 
iniarpeiltti a new ircnitfClvif *nd feature t#t. It It xritlin in 680* 
ttiiMbllr, ik highly tlruclu'ttf and compact, and very FAST. 

Unlike thf current XDMS «y*1*m, XOMS-IV it fully integrated and ****ton 
oriented. The u**r enter* XDMS whereupon all command! »I9 matantly 
available. There it no more waiting for a command to load from dith. A 
**t of inherent file vtilltie*. along wilh a built in felt line editor 
add to the feature rich command ftet to thiet mmy ueert may find little 
need to ever exit XDKS-lV. The following avmmariica tome of the XDMS-IV 
enhancement*: 

■ Set - and- forget *y*t*m, terminal and printer allribiuif* 

• Virtual Paging via a random acre** file 

• Ll«t. Copy. Dir. Delete. Rename and Edit file ulilltieft 

• A logical Input' Procete-Out put IIPOI procett command ttvvcture 

• Reed and Writ* of eiternal tabular data filet 

■ Uttr written fftnv capability with telectable execution of oracetttt 

• Englitn or aboreviated commandt entered at upoer o* lower rate 

• Enhanced form output villi ueer tpecified record Of field placement 

• Up to 22 CrouPt/Fleld t per record with up to 12 character label* 

• Up to 102a byte record met with unlimited number of recordt per file 

• Many- to-many ih:Hi file joining (record appending via a common key) 

• U0 to three file* viewed at a M : 1 : K ot H:M databat* on output 

• Inverted and cutlomlled 'vnv* of data relationship* on output 

• Completely revlted manual with command reference tectlon 

• Plut motl of the fealuret already available with XDMS level HI 

Although JCDHS-lV utet a new eilended file ttructure. it ten read file* 
created by XDMS. The command ttructure. however, hat been changed to 
be more concite and meaningful to that procett written for XDMS mutt be 
revlaed to run under IDMS-IV. 

All effort* have been made to make XDMS-IV tlmple and eaty to ute, Data 
collection it file oriented and ttraight forward. Rfporlt and Inquiry 
may view a collection of file* n a relational databat*. Thlt *«p*c1 
permit* cti*fomiied prmnuiion and report* without complat redefinition 
of thr daleba** file* or «tructvr*. XDHS-1V may ae utad for a wide range 
of application* Iron* tlmple record management taddrette*. inventory...! 
to integrate! databa** tyltem* (order entry, accounting..,). 

XDMS-IV it initially available for aSO* Flea and SKiDOS ISTAR-OOSI 
bated ty*t*m«. Our 1**1* indicate a tubtlanlial «peed inclea** of 
random file and paging operation* with SK'DOS. XDMS-IV ft available 
from South Fatl Media, 5«oo C*«*«ndr* Smith Road. Hilton, TN J/20. 
ITele 1-*l)-*a>-*40ll, I., it pric* i» O30.o». 
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MOTOROLA ANNOUNCES 20 KHZ MC68020 

AC5TIN, TEXAS, JANUARY 30, 1986.... Motorola 
Mlc roproceaaor Produces Croup announce* the 20 
Hegaherci (90 nanoaecond) version of the MC68020 32-bit 
■ lc roprocmor . High quality dealga and production 
afforts contribute to Motorola's ability to accomplish 
such lncreaaad performance. 

Introduced in aid 1984. the MC68020 is the first 
commercially available complete 32-blt MPU wltb 32-bit 
nonmultlplexed addreaa and data bases. With 3-4 NIPS 
performance and burat apeeda to 10 KIPS, The MC68020 la 
tbe 32-blt performance standard. An enhanced 
instruction aet and Instruction csche are Included oo 
the MC68020 for hlgh-apaed performance. 

Tbe 20 MHz MC68020 la being ssmpled now, with 
production quantltlaa scheduled for 20. 86. Tbe 20 MEz 
MC68020 Is priced at $771 In 100 piece quantities. 
Production quantities of 12. 5 MHz and 16.67 MHz 
MC48020s are currently available. 

H0T0R0I.A ANNOUNCES "END-OF-LIFE" ORDERS 
ON MANY DATA CONVERSION PRODUCTS 

Phoenix, Arizona, February 17, 1986 ... Motorola has 
announced they are now taking "end-of-life" orders on a 
large number of older data converalon circuity. The 
company la phaalng out theae componenta aa part of a 
atrateglc shift of resources to thir new line of video- 
speed data converalon devices bssed on thlr MOSAIC 
process. The current Kotorole dsts converelon portfolio 
Includes vldeo-apeed flash and non-flash converters, 
commodity D/A snd A/D converters, tele-communlcatlon 
encryption devices, s family of precision 10-12 bit 0/A 
converters snd vsrlous other conversion circuits. 

The following psrts will be phssed out over the next 
two yesrs. The dates cited for orders snd deliveries 
art the final datea that new or increased orders can 
be accepted: 

rnonucr nrjcsirTiQM o mirnsnt pci.ivih.y nv hotts 

MCliO* MO &UH3V1TLH 3/ll/M 17)0/14 EATFMDtn Til H. 

XCIIMG Hf/IP AMrUI'ICH ll/ll/ll 11/11/11 U5C MCI1»/IJ10 

Menu in hit n*c iim/M iirtirt) — 

MCJ1I0.C 10-OITSAC II/ll/M II/ll/lT - - 

mchii u-niTOAC ii/ii/u ii/n/ii - 

««>ii it-mrpAc ii/ii/i* ii/n/it 

MCdlf 1-DITMfUDAC lt/11/lt ll/JI/17 ..•—..-..__. 

MClOUtK 1 IWT AOC ll/ll/M 11/11/11 USCUCI0114 

vicnnti, iniTAtir ii/io/i* ii/ii/ii cscacioii) 

RC1SML t nlT MUI.T.OAC U/JI/H ll/ll/IJ — -. 

MCII01L t.OIT KUI.T C1AC ll/il/K 11/11/11 __.. 

Armi ij-diT0AC A/id/it ii/ii/u akaioi; otvicrs 

AOSC1 I1-DIT0AC A/10/tl ll/Jl/IB ANA1.0G nr.VICCS 

MOTOROLA DISCONTINUES POUR 8-8IT PAITS 

AUSTIN. TEXAS, March 13, 1986... Motorola 
Mlc roprocssaor Products Croup is discontinuing the 
sanufacture of all psckiged version of ibe following 
psrts: HC6803E, «iC6805f», XC68120, snd IC68121. They 
vlll be available for lifetime buya for a period of two 
years with delivery scheduled within three year*. 

The HC6803E is s hlgh-d-nslty 8-blt HMOS 
microprocessor. The psrt is dsslgned for use in systems 
where the Internal clock needs to be syucturoulzed with 
blocks of external parts or systems. *xcept for the on- 
chip ROM snd oscillator, this chip hss all the festurea 
of tha HC6801. These features Include 128 bytes of RAM, 
parallel 1/0 lines, s serial Interfsce, and a three- 
function programmable timer. This 40-vlu part la 
available In plastic snd cersmlc packages and la 
compatible with the M6800 family. 

Tha MC6805P4 is a low-cost 8-blt microcomputer with 
on-board ROM and RAM, an efficient Instruction aet, 
clock, and timer. It has « sro-crosslng detection snd 
Implements s self-test progrsm. This 28-pln part la 
available In plastic, cerdip, and ceramic packages. 



Ths XC68120 snd XC6e!2l sre ceramic slded-brazed 
pscksged gsnersl purpose Intelligent Peripheral 
Controllers (IPCs) which serve as lnterfsces between s 
peripheral snd so M6B00 orM68000 family microprocessor. 
On-chip dusl-port RAM sad 21 I/O lines make these 48- 
pin parts useful la meny applications. The T.C68I20 hss 
2K bytes of on-chip 3QM allowing It to use all 
addreaalng modes, but the XC6B121 supports only 
expended sddresslng modes since it hss no 53M. 



MOTOROLA DISCONTINUES EIGHT 8-BIT CHIPS 

AUSTIN, TEXAS, Msrch 13, 1986... Motorola 
Microprocessor Products Croup Is discontinuing the 
nsnufscture of sll pscksged versions of the following 
psrts: MC6822, XC6829, MC6835, MC6847TI, MC6847YP, 
MC6808, snd HCf.6z.5Rl. They will be svallable for Lifetime 
buys st closeout prices for one year with delivery 
scheduled within two yesrs. 

The MC6822 is sn Industrial Interface Adapter CI1A) 
that la used to Interface peripheral equipment to the 
H6800 family of microprocessors through two 8-blt 
bldlr ec t ionsl dsts buses snd four control lines. The 
device's conflg ur s t ion Is eelected upon system 
Initialization by the MPU, and no external hardware is 
required. The 40-pln chip is svallsble In plestlc, 
cersmlc dip, snd ceramlnc side-braze psckages. 

The XC6829 is s Memory Msnagement Unit (MMU) 
principally used to expand the memory of the MC6B09 
fron 64K bytea up to 2K bytes. Esch KMU csn handle up 
to four tasks concurrently. The 40-pln pert Is 
svallable in plastic, ceraslc dip, and ceramic side- 
braze packages. 

The MC6835 is s ROM-baeed CRT Controller whlck links 
sn MPU system to s raster acan CTR display. Designed 
for flexibility, this psrt csn function with stsnd-slone 
terminal* or with clusters snd is ldesl for video game 
applications. The 40-pin part is svallsble in plsstlc, 
cersmlc dip, snd cersmlc slde-brsze pscksges. 

The MC68 39 is sn n-chsnnel silicon gste Floating 
Point ROM which provides • simple snd relisble solution 
to msny numerlsl processing applications and satisfies 
the IEEE Stsndsrd for Binary Floating Point Arithmetic 
Draft 8.0. Uaed In multitasking and real-time 
application*, this psrt is position Independent snd 
offers single snd double perclalon. Extensive error- 
checking snd sxcsptlon signalling make this s versatile 
tool In MC6809 systems. The 24-pin psrt is available In 
both ceramic aide-braze and plsstlc pscksgee. 

The MC6B46 is s R0M-I/0 Timer and makea it aasy to 

develop s 2-chlp microcomputer system when used with sn 
MC6802. It hss 2K bytss of mak-progrsmssble ROM, an 8- 
blt bidirectional data path with additional control 
lines, snd s 16-bit progrsmmsble timer-counter. This 
psrt csn Interfsce with the entire M6800 family with no 
extra logic In moat esses. The 40-pln psrt Is svallable 
In plastic, ceramic dip, and ceramic aide-braze 
packagea. 

Tbe MC6847YP la a pjaatie package interlaced Video 
Dlaplsy Gensrstor (VDC) psrt. Por use in appllcatlooa 
auch ss video games , process control dlsplsys, home and 
aducstlonsl computers, sd grsphlcs, this cblp 
lnterfsces M6800 microprocessors to blsck snd white 
NTSC television receivers. The 40-pln part can be 
connected to a television set using the MC1372 TV 
Chroma and Video Modulator. 

The HC6847T1 la an enhanced vrslon of the MC6847 
non-interlaced Video Displsy Generstor. All addreaa 
lines except the lesst significant bit have been 
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replaced by an 8-blc I/O port, ac che need for external 
Interface circuitry ia reduced. The 40-pon par: li 
available in plaatic, ceramic dip, and ceraolc slde- 
brate packages. 

The MC6808 ia an n-channel silicon gate HPl' aiatiiar 
co the MC6800 buc poaaeaaea an internal clock a; nil. 
Thla pare ia aofeware compatible with the entire 16600 
family and suppolrta 6 -bit addressing. The 40-plr. part 
ia avilable in ceramic aide-braze and plastic packages. 
Recoaaened replacement Is the MC6802 which is pit-for- 
pln compatible. 

The MC6845R! la a CRT Controller (CRTC) which 
performs the interface between a raster-scan CRT and a 
microprocessor. The chip Is flexible, and all terminal 
funcclona are under MPU control. The CRTC proridea 
refresh meaory addreaalng and video timing fuocrlona 
and la uaeful in single-color or multi-color CRT 
applications. The 40-pln part is available in plastic, 
ceramic dip, and ceramic aide-braze packagea. 



cimix 



inc. 



1337 WEST 37lh PLACE • CHICAGO, ILLINOIS 60609 
(312)9274510 • TWX R1U-22140SS 

CIMIX will be exhibiting at NCC 86 in Las Vegas from 
June )bth-l9th at tooth No, 4235. We invite any of 
your subacrlbera who will be attending to visit us, We 
will have a Halted amount of complimentary gueat 
tlcketa available. Fleaae concacc Richard Don If you 
seed one- 
Regard I 
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: 'cc* is the (Mix m *C CoroP'te' shel command used lo compile programs using 
tnt tftljuli C compiler. mustiuk 020 
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The above is another In the long list of benchmarks we 
have coaparlng the HUSTAMC-020 and other systems . 



MS8ODD 

MICRD MINUTES 

MC68020 PROVES ITS MAINFRAME PERFORMANCE ON OHHYSTONE 

A recenl "uSEnet" posting by RicK Richardson of PC Research, inc which compared 
ins perlormance ol US oitttren! machines — liom a Commodore 64 is art Amdahl 
5860 — proves conclusively that ihe MC68020 can deliver mainframe penormancc lor 
a micro pnee 

The Crvysuwe benchmark, written by Rheinhok) Weaker, is a seres ol routines which, 
when lanen as a whole, commit a statistically correct disrribulion 01 the various 
instructions, addressing modes, end (nan floating pomt) daia types normally lojnd in 
me "average" ihdustrlavDuitness program The benchmark, which was originally 
written mi Ad] wiin guidelines lor proper conversion to bom C and Pascal, nas Dean 
widely used 10 compare the nonsoaimg pomi pertormanet o* vanous machines in ihe 
same way the Whetstone benchmark is used to compare Hcasno poinlAransceridenlal 
performance. 

The results presented here ar» iusi a sampling 01 the results Hied on Ihe USEnet by 
Mr rVrfiaroson 
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Special notice should be given che position of che 
KUSTANG-020 aa coapared CO dyaCems either side on che 
chart. And Che 'Regis Cer' and 'No Register'" dotes. It la 
apparent che HUSTAJ(C-020 is far under priced. Syateas 
either aide of lc, on che chares, sell in che 550,000.00 
CO $100,000.00 + range, Even after che price increase 
(nexC quarter), it wUl still be Che best value In syscens 
of this power and bus site <3? bits). And NOV lc la evaa 
a BETTER BUYI 
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K1CROWAJI* SYSrBMS CORTORAT10KS 
COM: COMMUNICATIONS PROGRAM 

Dcio-i ptionj COM ■!)■»*•» commuimalicnB bttween in OS-9 baurd «mpultr lyilfm 
*nd arty rctncLc computer ty»tem w»inf * modem or dtrcci hardwired connccllon. 
Ilit remote cttmftDKr dot* lot have la bt »n OS-9 »y»ttm C«n*cqucntly, COMcnn be 
a*cd U> inlcrfacr your OS 9 ■yavicm La iimc»h«fi«| ayaicms, information ulililica and 
vuJeolM •rcn-ite* 

COM works by iiucrthanfini dita between your terminal and ■ deiignaie-d I/O port 
which ia cenmcted to the rtmalc ayttem. COM can iranimii text file* or Motorola S 
r«cord» from your aytlem to the remote lyilem. or can itorr incctntnp; data from th« 
remote ayitim on a diak file 

COM Ib designed to communicate with a remote lyctemviaan RS-232*erial port. 
Both the lerminal andoommunliatiDntpofimual bcinterrupt.drive:i 4 arid t>c tcrmihnl 
Ltacd muii be atblc to operate at a baud xaLe equal to. or Tmitcr than, the communl- 
cation* port on the terminal, 



so 
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COM ha* two operational mcdcr. Communication* Mode and Control Mode. In 
Communication* Mode tbe usual OS.9 control key* are disabled and the terminal only 
responds to the control key* of the remote ayiUm. All data from either the terminal 
of remote system is immediately (ssmfencd on • character by character basis. 
Control Mode provide* the Dies with the ability to change operating parameters, 
upload/downlosd Tiles and access the Shell. 

COM *)*e provides a programmable "function key" feature that allows up to ten user- 
defined text sequence* to be stored for transmission via a simple keyboard command, 
litis feature eliminate* repel iUve typing of commonly used keyboard en tries such as a 
logon- As this feature is software implcmeoted. no special terminal is required. 



Ordering lufo/ma lioo: 

Manual *nd soflw*re diskette W2S.00 

Manual-only J12.00 



To place you r order, pleau eon tact your local Microware Systems represeniative. or 
call Mieroware Systems headquarters at (5 15) 224 1929. 

Into (815) 84?-<«0l MM I I MJ II IIM 
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fiDSKOH . Eurok* EUet rOnlCi 32 BUi Sln&l* Board VHE Super HiCro 



ROSCOti innouncs the availability of tha CPU 020* extra ordinary cover* 
fui 68020 baaed aupar ■tero. Coapsrlng features anboaffl to otTi*r 
tanwercullv available 68020 based products, t.Kla new released CPU 020 
has clearly aore ftulctlona than any other 68020 base<> VHE board In the 
world. POOCOM CPU 020 Is based on universal Vh£-oun, which la the 
benefit for Mioso wHo would Ilka to keep Independence of their own, 

AOMOM CPU 020 aodules *r* desl«ned to b« used with Vk£ and fWHX }7 
modules. They are suitable Tor applications requlrlna, largs mcnerlrs, 
fast conputlni speed and/or Mil Llproceasln*.* 

The flOBCON CPU 020 li baaad on the swat advanced 32 bit aleroproce^sor 
of today, tha HC 68020. Thua It la capable of heirR both ordinary bus 
aaaLer or a* 4 slave nodule and a aystea controller module. The new 
released board neetai tha VKE. revlalon C and IEEE PiOtl/Ol.O and the 
HVKX32 bua spael MceLlona . 

In addition there la onboard* One Meg* byte dual port dynaalc futH 
memory with 310 ftS cycle ti»e. The -ockrtJ for 6u Kbyte on. board EPSOM 
avvory are alao Included, The addressing ranga la as larfte ■ *. four 
Glg.fi byte- Fast VME/HVHK32 scceas is baaed on two separats Cl«a byte 
addr«s* section*. 

The data rath Is Interns 11 r and exlornslly 32 bit*. nnxlaw bun rat* 
ia 20 Kbytes par second. Execution speed la Crow 5 to 8 .billion 
Instructions Par second {HIPS). Mini aw execution tlae for one In* 
atructlon la nSI The CPU 020 uses fast separate access In 16 Mbyte 
VMF, bus sections Tor 016/A21I. 032/A2H and even Tor D16/A)6 bus transfer 
types. 

The CPU 020 haa VMS bua priority (Pltl) arbiter, four level VHF. bus 
requestor ulth dynaalc requesting, level and four dynaalCally selectable 
bus release andes; releaae when done (RWD), release on request (HOR) , 
release never (HWE) and releaso when tlaa out (RTO). 




BBtTTAKr-O 20 * PnlFLU 6809/68020 X-Tilat 

k C-Kodaa/lUrdwara Hookup 

Exclusive for UnlFLEX feTaTAfcxVO 20 la e new package 
f root Data Coap (CP1), X-TALK conalete of two diet* and a 
special Cable. Che hookup enable* a 6809 SWrPC computer 
to dunp UolFLLX files directly to tha UnlFLEX WTSTAK- 
020. Thle le the OILY currently available nethod to 
tranefer SWTP 6809 UniPLCX filee to a £8000 UnlFLBX 
eyetea. Clntx 6809 ueera wy duap a 6809 UoiPLlX file 
to a 6B09 IfolFLEX five inch dlek end it U readable by the 
Efl$TAaaS-020. 

The cable ia epeclelly prepared with internal con- 
nectlone to natch the non-standard SWTPC S0/9 1/0 Db2* 
connectors. A apeclel SWTPC S* cable eet le also 
available. Deere should specify which SWTPC eyaten he/ehe 
vlahee to cononinlcate with the HU6TeaaV-O20. 

the I- TALL aoftware Is furolehed on two dlaka . One 
eight Inch dlek contains the S.B. MEDIA aodea prograa C- 
H002H {6809} the other dlek la e M09TAB-020 five inch 
dlek with C-KODEH (68020). Text end blnsiy files oay be 
directly tracafered between the two syacena. The C-HODBN 
progreae are unaltered and perfora ea excellent oaoden 
progress also. 

X-TALX can be purcheeed with or without the special 
ceblea. but thia apeclal price ie available to reflate red 
WSTAK-O20 uaera only 



X-TAUt Coaplete (cable, 2 dlefce) 399.95 

1-TALK Software (2 dlak croly) $69.95 

a%TAU with (MOOCH Soorce toclwded 5149.95 

Order froc: 

Data Coeap Dlwlfliem (CPI) 

5900 CAseeodre Salth M. 

BlxBoo, TB 37343 

615 842-4601 

met 510 600-6630 

Note: IWSTABG-020 current owners auet furnish aerlel 
nuaber f roa beck plete of KUSTANG-020 eyeteu for thie 
epeclal offer. 



*4gust H. BjarrvasDrv 

Electronic Engineer, civ. Ing. 



The new released CPU 020 alao has t^e VHE bus controller: .ijrslock , 
react arte tua tlaie out. There la aeven level VMS bus Interrupt h.-in- 
fller. Levela to ae served tre dyna.lcally selectable. 

The nodule consists two Bsyncnronoufi serial eoeaunl cat Ion channels with 
RS-232-C lntorr.ee (.sync, blsync or rtOCC). Tno other has additional 
connector and drivers for Its 122 Interface. 



Dear Editor 



HOLTSBUO 44. 210 GRROflBRER, ICEIRNO 



Tfiank you very much for Including the Macintosh computer In your 
magazine. 



Tha noat features and options on-boarc are conveniently selectable by 
software Instead or Juapersl 

Furthermore. there la on. board 60881 IEEE Toroat HoatlnR point co- 
processor ulth the rolloulne, features: 
1 calculation apced 300 r, fiopi In add, substractlon tavas 2.25 uS. 32 

bit multiplication takes 2.3 u3 and 32 bit division taVes 5.5 uS only 
1 supports 32, 6* and 80 bit extended XEKE format 
1 support trl«,ono»9thrlo and logarithmic functlona 
* supports conversions between floating point, lntesar and binary coded 

declnil. 

In addition H0MON CPU 020 has 68851 demand pace He.ory Menateottnt 
Unit. 

CtFth (European Particle research center! has accepted, after lrvvcatlM- 
tlons, thia module to be used In nuabera of different applications. 

ROoeXJH - Euroka Electronics Is willing to send Information concerning 
the CPU oio VHE -module and other modules .va liable on request through 
the office In Helsinki, 
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I dtd the I28K to 512K memory upgrade according to the Instructions 
In a recent Issue, and it took only aoout 3 hows and saved me several 
hundred dollars 

Oo you, or any of your readers, know of any amateur radio so ft wars 
(morse, radloteletype etc.) for the Mac? I would appreciate any 
information very much. 



Best Regards, 



May '86 



Agust H. BJarnason, TF 3 OM 
Hoi tsbud 44, 210 Gardabaer 
Iceland 
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th C Source 




$229 



*** PAT from Southeast Media — A full Feature screen oriented TEXT EDITOR 
with all the best of "PIE". For those who swore by and loved only PIE, this 
ts for you! All PIE features and much norel Too many features to list. And 
If you don't like these, change or add your own. C source furnished. Easily 
configured to your CRT, with special conflg section. 



68008 - 68000 



68010 - 68020 OS-9 68K Special: $229.00 

Includes f uJ 1 C source 



68OO8 - 68OOO 

COMBO - pat just $249 

68OIO • 68020 

*** JUST from Southeast Media — Text Formatter developed by Ron Anderson; 
for Dot Matrix Printers, provides many unique features. Output "Formatted" 
Text to the Display. "Oser Configurable" for adapting to other Printers 
(cones set up for Epson MX-80 with Graftrax); up to ten (10) imbedded 
"Printer Control Commands". Compensates for a "Double Width" printed line. 
Includes the normal line width, margin, Indent, paragraph, space, vertical 
skip lines, page length, page numbering, centering, fUJ, justification, etc. 
Use with PAT or any other editor. The ONLY stand alone text processor for 
the 68XXX available, and at a very low price 

68008 - 68000 - 68010 - 68020 OS-9 68K Special: $79.95 

Includes full C source! 

$79.95 

with C Source 





52 



May '86 



68' Micro Journal 



Classified Advertising 

68008 HARD DISK SYSTEM - COMPLETE 



Whitesmith's IDRIS (Unix look-alike) with 

full C. 

$4,500.00 (309) 246-8164 



512K 68008 system, 10 megabyte hard disk, 
Xebec 1410A HD controller, 80 track double 
side, double density floppy. Complete with 
cabinet/power supply. Taken in on 
Mustang-020 trade-in. Version 1.2 0S-9, 
Basic09, Stylo, Mail Merge, Spelling 
Checker, Dynacalc - like new - original 
price $2,900.00 range (advertised) - 
SPECIAL - ONLY $1750.00. 

615 842-4600 - Data Comp, ask for Don or 
Tom. 

iftncheater 10 Megabyte Drives 

Two (2) 10 Megabyte Hard-Disk Winchester 

Drives. Working - were removed for upgrade 

to larger drives. 

1 - RMS Model #509 $275.00 

1 - Seagate Model #412 $275.00 

(615) 842-4600 Tom 9-5 EST. 

LSI 68008 CPU card, "C" Compiler and 
Digital Research CPM/68K $350. 



Tano Outpost II, 
FLEX, MUMPS $595. 



56K, 2 5"DSDD Drives, 



MICROKEY Single Board Computer, Target 128K 
RAM, FLEX, FORTH, with optional 6502 CPU & 
ROMS as advertised on p. 51 DEC. 84 68' 
Micro Journal. $1800. 

l-PT-69 complete with Dual 5" DSDD Disk 
System and Controller, includes FLEX DOS. 
$745. 

TELETYPE Model 43 PRINTER - with serial 
(RS232) interface and full ASCII keyboard. 
$359.00 ready to run. 

S/09 with Motorola 128K RAM, 1-MPS2, 
1-Parallel Port, MP-09 CPU Card $1290. 

1-CDS1 20 Meg Hard Disk System with 
Controller $1000. 

(615) 842-4600 M-F 9 AM to 5 PM EST 

Several 2MHZ 64K Static Ram cards, $75 
each. Misc. SS50 and SS30 cards. Call 
with your needs. 

(703) 273-6629 evenings. 

*** 

Sage IV multi-user micro, 10 mHZ 68000 cpu, 
1 Mb RAM, 18 Mb Winchester, 2 DSDD-80 
floppies, Freedom 100 Terminal, UCSD p- 
System with word processor & spreadsheet, 
Volition Systems Modula-2 with ASE, 



WANTED blank Data Systems 68 boards. Alen 
Cordon, M.D. 1435 W. 49th Place, Hialeah FL 
33012 (305) 822-1100 

ATTENTION SWTP Users S/09 Upgradeable to 
S+ 64K Memory, 8" Floppy, 10MB Winchester, 6 
Serial Ports, 1 Parallel Port, Software, 
Manuals, Qune Terminal. MAKE OFFER! 
Call (314) 469-3100 

Smoke Signal Chieftain, 20 Mg. Winchester, 
20 Mg. tape, DSDD floppy, 1 Mg. memory, 4 
serial & 2 parallel ports, software and 
manuals. Some repairs needed. $6,000 or 
best offer. 
(212) 288-3614 

For Sale: Two Qume 8" Drives - Brand new 
unopened in original packaging- for 6800 
System - 414-657-9390 

itMt 

For Sale: 6800 Computer with smoke signal 
boards - 2- 8" Drives 2-Soroc terminals 
working order- Database ♦ Word Processing 
Software- Full Documentation 
414-632-5151 



POWERFUL COlOR GRAPHICS 

Ui** Ihft new TMS9&18A Video On 
play proceso* High resolution 2hb • 
192 pud display wMh 18 co\o's. 16K 
Byl ea ol o n board RA M doe s nol reduce 
user memory 3? graphic images can 
Cm? individually moved with sirnpte x v 
command! far smooth aninirflnir 
External Video input allows subtitling 
MTSC composite video output 
SOUND EFFECT&AND MUSIC 

• Three AY3-B9IO Programmable 
Sound Generators 

• Nine simultaneous voices 

• Three independent notse sources 

• Onboard slereo amplifier drives two 
8 ohm speakers 

ABDlIiQtiAU/Q CAPABILITIES 

• Eight analog mpuls wiih 6 pit '<-■■■: 
Igflpn 

• Support* 1o r Joysticks will; pushbut- 
(on Switches 

a Eight b«i wallet UO port 
a Entire unit maps mlo 2S8 bytes of 
memory 



riiiit 



TERMINUS DESIGN INC, m coniunc* 
lion with Microwsre Systems Corpora 
lion, is proud lo announce F8ASIC an 
enhancement ol Micfo*are's 6800/ 
BASIC Their laii compiled BAStC has 
twen adapted lor 6609 users with added 
video and sound leaiures for ARCADE 
50 users F BASIC is a Irue compiler 
(hat produces optimized machine lan- 
guage mod ulea whch are ROMabJa and 
require no Pun Time package FBASIC 
requires less memory overhead and 
iuns hundreds ol Irmes faster than 
BASIC interpreter*. II supports stan- 
dard BASIC instruction including 
&|ringfunclioniDishl/Oandfutmlng«r 
atrlhmeitc wtlh muttipie- precision capa- 
bility Graph ics verbs and I unc lions fully 
support Ihe Arcade SO 



S325 00 
I50O 
1500 
24 00 
12 00 
>1000 
11000 



ARCADE SO assembled and tested 

Video and Audio connector set 

4 Joystick connector set 

2 Rsdio Shack Joyat.ckr± 

Gold Mole* connectors 

A/BAEiC for 6600 

F BASIC for 6609 

FBASIC iwiih ARCADE SO) 75 00 

ARCADE iO RGB 375 00 

iABVtDEO (Motorola EXORoust 37500 

NEWMV09 8 09 Processor Board 325 00 

256K Dynamic Memory 8 ard 79SOO 

256K Dynamic Memory Board lw/64KI 395 00 

&dK OynamrC Memoty Board ?9S00 

TERMINUS DESIGN INC 
16 SCARB ROUGH ROAD 
ELLENWOOD. CA 30049 
hum. .a-. -hvxM «.. (404) 474-4866 
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OS-9 UniFLEX >< 

MUSTANG-020, 68020, 68881 AND MORE 
HANDS-ON EXPERIENCE 



The DATA-Comp Division of Computer Publishing Corporation announces their new and 
innovative HANDS-ON 68020 computer familiarization two day event. A chance to TRY 
BEFORE YOU BUY! 

For two full days (Monday through Friday - excluding legal holidays) each participant will 
be furnished the exclusive use of a 68020 computer (MUSTANG-020). Each system will 
have available native C compilers. BASIC, assembler and other high level languages. Each 
system will be equipped with the Motorola MC 68881 math co-processor, where 
applicable. 

Each demonstration room will contain not more than two work stations. Each system will 
be equipped with floppy disk, 20 megabyte Winchester technology hard disk, and 2 
megabyte of RAM. RAM is partitioned as 690K bytes of RAM disk and 1.2 megabyte of 
user RAM space. 

Participants are encouraged to bring along any source level projects, for evaluation, in C. 
BASIC or assembler. Call for availibility of other HHLs. 

Although this is not a training seminar. Data-Comp personnel are available for assistance 
and consultation. This event is scheduled for hands-on evaluations of the 68020 CPU. 
68881 math co-processor and MUSTANG-020 system, operating in a functional 
environment. 

Transportation to and from the airport and hotel/motel will be provided. Lunch provided 
both days. Chattanooga airport is serviced by American. Delta. Republic and other airlines. 




COST 

One person - $375.00 
Two persons - $595.00 



* Motel single $22.00. double $26.1*1 
Includes satellite TV . convenient to food and shopping 




DATA-COMP 

5900 Cassandra Smith Rd 
Htaon. TN 37343 



(615)842-4600 



T«to« 6 10600*630 



Syscems available for both OS-9 and UniFLEX. Reservation should he made 15 days in 
advance. Attendee should initially indicate OS-9. UniFLEX or both. Special facilities 
available on request. Please write or call for additional information. 

NOTE: Both OS-9 and UniFLEX are Unix type operating systems. F.ach as been enhanced 
in some aspect or another. Prospective attendees should have some working knowledge or 
experience with one of these operating systems, lo gain full benefit of the session. 
However, a newcomer will find that it is a simple matter tube fairly proficient in using these 
systems in the allocated time. Special system instruction available on request. Call or 
write. 

* Hotel/Motel cost are separate cost, not included in the basic cost shown. 



S4 



May 86 



'68' Micro Journal 



software developers! ciearbrook Software Group 



YOU'VE JUST HEEN UtVEN THE llt^iT KKASON YE I 
TO GET DL'K eWVX) UNIX* DEVELOI'MENT SYSTEM 



THE VAJV8BK' SERTES 




VK SXW30 SI0.I00 

[ri.ltiilrN Terminal if) Ml) hjrtldiiA 
MIX HAM. H (•.■Ni .u*1 KKi-AJI-I'S* 



vk rtxwiono 112.900 

IIM litil— » 4ll til .itMMf MU* 2tl Shi 
Mjr »nr»nT(rr 



RESELLERS' 



IBm PC/059 Campatibilitg 

Smoke Signel con odd IflM PC capability to your 0S9 
system for as little as $1195 plus software. 



VA* i«h. rr«7-<-lr.l»**n«u*>i> ,4 **,** 
vtfJLMj* \*d iM»*w«M i».i1mm».rf Afcv. 
titin i+« -Si'itw iraiMnw* 14 ti.il _,.,.■ 



TO OCTAL". T<*t*t VA* 6*H 
A1 TKDIE LOW PRJLC*. eOrVTAtT 

J^ SMOKE StGNM 

II IH VTA r HUT-V* 

WLMtJUtl .VtH.Ai.hi A. il fli.li 

1 M *>\ tvr* •*,%* 1 rir »<* I* MM -*' * A 




S12K RAM 
Expansion 



Compact 
Flexible 

6809 

computer 

The new ST 2900 system - a complete &4K small business or hobbyisl compuie/ 
is only one of ils many possible configurations Among us leatures are 

• Smell enough to hold m your hand! IEu<Ocard sue n 9 x6 3") 

• Three beard ''sysroiTV tor gioater vorseiiMy lhan single board computers 

• CPU Board - powotful 6809E p*0CftSS0< 16K Of 64* RAM. tK 32K EPROM, 
2RS2J? seit&l ports with softwaxe programmable baud rates, 16 bil court- 
lef'llnmi Run the CPU board all by ilsell, or plug, your owncuslom rxmrd or our 
FOC board arutioi RAM 512 beard into trie expansion connector 

e FOC Boaid - doubie&id&d 'double dansily floppy disk conttolic w.in adlusi- 
rnont lico digital flaia separator and wnie precomoensadon. 2 a bit parallel 
ooris ? 16-bll coitnlei/limets. prototyping aica 

• RAM-- 12 Board - 524 28B byles of RAM on a 4 15 x 6 3* board' Lew p*w«i 
Includes RAM Di5k soflware for FLEX/STAR DDS or OS 9 

• FLEX, STAR DOS. and o**» supported eotlware eeteetebie 

e OS'9 Conversion Package lots you use fbc low cost Radio Snack CoCo version 
at OS 9o« our Sf 2900 system Save S131 otf (he suggested Imi price of OS 9' 
Mo iiroerammlnv I* Invelvsd. Supports CoCo OS 9 standard OS 9 and 
MJ2AR OS9/6*lK disk fennels CompjhOle with PC XFER lo lei you 
r»»d»wrlt»/torm«t MS OOS disks) 

• CPU bare board plus EPROM S45 OS 9 Conversion Package $49 
FDCbaicboaid t38 FLEX Conve*S*on Package S?9 
HAM5l2tx>ardAM |w,oRAMJ S29« CPU * FOC * OS 9Conversion $119 
CPU < F0CbO9Fds(>lass€D>l>lDdandlO3t<Ml £329 

• Add 55 snipping/handling (SiO overseas) These prices ate m U S lundt 
Canadian cwd*is caii oi write toi rnces Te«ms check money order. VISA 

|tr_-Mn*4>» ("IE* t*c/**K*l5.y*lr"ilC»» , *ull*nli>OS ^i !*•&«.*. »<o & Molarou* !,*» *05 U<|OMfl 

Cell 0< wilts tor tree catalog 
and complete price list 
1604)255 44 BS 



T TC<HNOLOOIC< 

2261 E Hlh Ave. Vancouver. B.C . Canada V5N 1Z7 



$ 



MM . 



xx , >6^>cx\x>6ck>cxxx>;x'x>rxx>; , xxx> 



CSG 




InfoniMLtlloini 



System 



Some notable features include: 

- General purpose database manager. 

- Menu-driven front end. 

- Comprehensive applications language. 

- User definable screen forms. 

- Interactive ad-hoc query environment. 

- User definable report forms and 
report generator. 

- Data base program generator. 

CSG IMS for OS9/6809 LI! is $495. 
Introductory price until June 30. 1986 

is $395 

A run-time package for user-developed 

and distributed applications is $100. 

CSG IMS will be available for OS9/68000 and 
OS9/6809 LI in the second quarter of 1986. 



§ _____ 
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Other CSG Products: 

Libr - this is an object librarian, designed 
to create, inspect and maintain modules 
and libraries. For use with Microware's 
C compiler and RMA assembler. 

For OS9/6809: $50 

Tx - is a general purpose text editor, and 
has features making it suitable for program 
creation and editing. It is the same editor 
which is included with CSG IMS. 
For OS9/6809 (soon for OS9/68000): $30 




8 

8 

i 
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For information or orders, write: 

Clearbrook Software Group 

446 Harrison Street 

PO Box 8000-499 

Sumu. WA USA 98295-8000 

Telephone: (604)853-9118 

Dealer inquiries welcome. 

North American orders add $5 for shipping 
Fo reign orders add $10 for shippi ng- 

0S9 is a registered trademark of 
Microware and Motorola 



X 
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ATTENTION all STAR- DOS Usersl 

We have made torn* very aignlflcent change*. 
Improvements, end additions to STAR-DOS". 

STAR-DOS now ... handles random tiles with 
unsurpassed speed ... even allows random files to 
be extended ... loads programs faster than ever 
... has extensive error checking to avoid operator 
and system errors ... comas with source code to 
allow you to modify STAR-DOS tor your system to 
add automatic date Insertion, tine stamping of 
files (even random files), and RAM disks up to a 

megabyte allows up to ten drives Includes 

a wide selection of utilities which often cost extra 
on other systems ... comes with superb 
documentation and user support. 

Me greatly suggest that you update your present 
copy of STAR-DOS. Just send us your original 
STAR-DOS disk along with 13 to cover postage, 
handling, and a 15-page update manual. 

And if you aren't using STAR-DOS yet 

why not switch from FLEX ( tm of Technlcel 
Systems Consultants) to STAR-DOS (our 
trademark) now? Consider slso our SPELL 'N Fix 
and MAGIC SPELL spelling correction programs, 
WRITE 'N SPELL dictionary lookup program. 
HUMBUG monitor and debug systea. CHECK 'N 
TAX home accounting system, SBC-02-B 
single-board control computer, and more, write 
tor a catalog, or call us at OH) 241-0287. 



*» 



AR-KiTS 



* 8ox 209 Mt. Kisco NY 10549 



ANDCR3M OOm/TER CONSULTANTS 

ft 

Associates 



Ron Anderson, respected author and columnist 
for 68 MICRO JOURNAL announces the Anderson 
Computer Consultants ft Associates, a con- 
sulting firm dealing primarily In 68XXIX) 
software design. Our wide experience in 
designing 6809 based control systems for 
machine tools Is now available on a 
consultation basis. 

Our experience Includes programming 
machine control functions, signal analysts, 
multi-axis servo control (CNO and general 
software design and development. We have 
extensive experience In Instrumentation and 
analysis of specialized software. We support 
ali popular languages pertaining to the 6809 
and other 68XXIX) processors. 

If you are a manufacturer of a control or 
measuring package that you believe could 
benefit from efficient software, write or call 
Ron Anderson, The fact that any calculation 
you can do with pencil and paper, can be done 
much better with a microcomputer. We will be 
happy to review your problem and offer a 
modern, state-of-the-art microcomputer 
solution. We can do the entire job or work 
with your software or hardware engineers. 

Anderson Computer Consultants ft Associates 

3940 Sturbrldge Court 

Ann Arbor, Ml 48I0J 



Hea 

Switching 



vy Duty 
Power Su pply 



For a Halted tlae we will offer 
those of 70a wanting to do your 
that this Is a price far below nor 



our HEAVY DOTY switching power supply, for 
thing with hard disk systems, etc. Mote 
1 prices for supplies of this quality. 




MAO: loachert 

SI'*: 10. 5 x 5 1 2.5 lnchca-includlng hear? nouotlog 
bracket /hea taluk. 

tiling: la 110/220 ac (at rap change) Out: 130 watts 

Outputs: *5 volte - 10.0 aapa 
♦ 12 volt a - 4.0 aapa 
♦12 «elts - 2.0 aapa 
-12 TOlta -0.5 aap» 

Hatlog Connector: Terminal atrip — Load reaction 
Automatic abort circuit recovery 



MAH: eoacliert 

Site: 10.75 • 6.2 x 2.25 Inchea including heetelnk. 

fating: In 110/220 ac (atrep change) Out: fll watte 

Outpute: ♦ 5 volte - 6.0 aapa 

♦12 TOlte - 2.4 aapa 

♦12 *olte - 2.4 aapa 

♦12 volte - 2.1 aapa 

-12 volte - .40 aapa 

Hating Connector*: Molez. cooncctora Load reaction 

Autoaatlc ahort circuit recovery 



frlce: 



559.95 
2 or aere $49.95 each 

ADD $ 7. SO each for S/B 



Frlce: 



2 or acre 



$49.95 
$19.95 each 



ADD $ 7.50 eech for S/B 



Also: Dyaao made Diskettes - 8" SSDD Box of 10 — $18.00 
He par Shipping In U.S.A. 4 Canada 



DATA-COMP 

5900 Caste ndra Smith Rd 
Hiuon. TN 37343 




c©i 



(615)842-4600 

Telex 6tOflOO«*«30 
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SOFTWARE FOR 680x AND MSOOS 



SUPER SLEUTH DISASSEMBLERS 
EACH S99-FLEX J101-OS/9 J100UNIFLEX 
OBJECT-ONLY varalona: EACH tSO^lEX.O&re.COCO 

Intsrartvaly gwweta touro* on disk w«h leceis. kxajoe v«. binary eoVwig 
specify 6800l,2.3.5,a.9«502 vtrslon Or Z80/B060.S version 
OS/Bverawersoprctanaea FLEX tarrr* defect file under 0&9 
COCO OOS available In e8C0.l,2,3.S.8.B«S02 version (net ZB0/8QB0.S) only 

CROSS-A SSEMBLERS (REAL ASSEMBLERS, NOT MACRO SETS) 
EACH $50 FLEX,OS/9.UNIFLEX.MSDOS ANY 3 $100 ALL $200 
Specify lor 180«.S5O2.6B01.B804.M0S.B8O9.JB.aB0.804e.B05l.8085.B8000 
nulasr . fnawianorsj bmm—bMw m C. "*i taadvmVnd uteeaa and macro 
B-on (not 640001 uwcm tor addmunal tSO each. $100 lor 3. 1300 lor al 

DEBUGG MG SIMULATORS FOR POPULAR 9-BIT MtCROPROCE SSORS 
EACH $7S-FLEX $100 OS/9 $80-UNIFLEX 
OBJECT-ONLY versJone: EACH SSO-COCO FLO, COCO OS/g 
il» 4jt v*l svralata (nofcft aXAjoe ra ia^^i t r y tOmiafl»Tg , bvwy ocbftng 
■pedty (or 6800n . (14)6805. 8S02. 6809 OM. J80 FLEX 

ASSEMBLER CODE TRANSLATORS FOR 6502, 6800/1,6809 

9502 10 6809 8T5-FLEX (JU-OS/B M0-UNIFLEX 

6800/1 10 6609 1 6809 10 poamon-lnd. ISO-FLEX S7S0S7S S60-UNIFLEX 

FULL-SCREEN XBAS1C PROGRAMS with dirwr control 
AVAILABLE FOR FLEX, UNIFLEX. AND MSOOS 

DISPLAY GENEBATOODOCUMHIMTOfl tM waovrte, KS urtrhout 

MAILING LIST SYSTEM f loo w/sourca, S50 wlOiout 

IWENT0HY WrTH MRP tl 00 w'sourca. JM wrrhoul 

TABULA RASA SP«£ADS>«Er f 100 e^aowtat, WO trttwxH 



DISK AND XBASC UTILITY PROGRAM UBRARY 
$50 FLEX $30 UNIFLEXJMSDOS 
•CM dak nan. ion Onday. maraan mafia' catalog, do do* sorts, 
m ai » ■ » ii sons or al of BASC pw»m ma) 8ASC pne/am. ate 
norvFLEX wam niute son and «a»i> erty 

CMOOEM TEL0XMMUe«CA TONS PROGRAM 
$100-FLEX,OS/9,UN1FLEX.MS-DOS 
OBJECT-ONLY versions: EACH $50 

menu-drven with terminal moda. Me transfer. MCIOEM7. XON-XOFF. Ma 
lor COCO and rovCOCO; drMa ranW COCO madam pan up lo 3400 Baud 



DISKETTES & SERVICES 

5.25" DISKETTES 
EACH 10-PACK $12.50-SSSD/SSDD/DSDD 

AmaiicBri^nads , guaranteed 100% oualty, with Tyvek |ad>ata. hub rings, and labels 



ADDfDONAL SERVICES FOR THE COMPUTING COMMUNITY 
CUSTOMIZED PROGRAMMING 

wa wit attSartiK any d Che programs near igieil en that edvaoBamBni or In our 
orocrve taspadata ad customer use or lo covar new pjocBno*,- th* charge 
(or such cudomizaBpn depends upon fvi manuaa£e*y al the rrxxfrubm 

CONTRACT PROGRAMMING 
we wa crsate new program* or mnOry ausang programs on a contract obhl 
a serviae we have provided tar over (warty yean. *• ownpubn on whs* we 
have parkxmBd oBrvaa pitnam rrsna rnduda moa) p=cU» mntaaa of 
Ttarsrarnax. vaSuBvaj eu Dlni^k Uravac lllai/aal. moa popular 
mc»eia'mv«xr'*»aw*- r«ax*ng DEC, fiM. pa ►#>. ATM. and iroa 
popular brands o( ■ la uu e mu Aare. vtcturang a800/1 . BS09. 280. 6501 
68000, usnj mew appmpnaaj languagaa andopananrj syaam. oneyaaan 
rangrig Insixeirom large aaaccrmu w-aaona toerigfe board corsreaars, 
the charge tar contract pronnenmircj 4 usualy by tie hour or by the task. 

CONSULTING 

wa offer a wide range of business and technical consulting services. mduoVig 
semnars, advice, trsnng. and design, on any tope related to compu te rs, 
the charge lor coroutt^ it normally based upon (me. travel, and ««perBM 

Computer Syilami Coniultsnta, Inc. 

1454 Latta Lane, Conyera, GA 30207 

Telephone 404-483-4570 or 1717 

We take ordere el eny time, but plan 
long dlacuaalona after 6, If poaalble. 

Contect ue about catalog, dealer, dlacounta. end service*. 
Moat programe In source: give Computer, OS, disk alze, 
25% off multiple purchases of aame program on one order. 
VISA end MASTER CARD accepted; US funda only, pleaae. 
Add GA aalee tax (If In GA) end 5% ehlpplng. 
HINDH e«n Tacrvaa) System OowaAanei . OSv M tw » « a. COCO Tandy««009 Mwoaoa 



SOFTWARE^ 
HARDCORE 



" FORTH PHOGHAMMING TOOLS from the 66XX4X " 
•• FORTH specialists — gel the best" " 

NOW AVAILABLE — A variety of rom and disk FORTH systems lo 
run on and or do TARGET COMPILATION for 

6800. 6301 6801. 6809. 68000. 8080. 280 

Write Of call lof information on a special system to fit your require- 
ment 

Slandard systems available lor these hardware- - 

EPSON HX-20 rom system and target compiler 

6609 rom systems lor SS-50. EXORCIS6R STD. ETC 

COLOR COMPUTER 

6800 6809 FLEX or EXORCISER disk systems. 

68000 rom based systems 

68000 CPM-68K disk systems. MODEL II 12 16 

(FORTH is a refined version of FORTH Interest Group slandard 
FORTH, lasler than FIG-FORTH FORTH is both a compiler and 
an interpreter tt executes orders of magnitudes faster than inter- 
pretive BASIC MORE IMPORTANT, CODE DEVELOPMENT 
AND TESTING is much, much laster than complied larxjuages 
such as PASCAL and C II Software DEVELOPMENT COoTS are 
an important concern lor you. you need FORTH 1 

lumFORTH- is for Ihe programmer who needs lo squeeze the 
moslintoroms It is a prolessJonat programmer stool lor compact 
rommable code for controller applications 

- tFOflTH and MYnroniH •<• nadema'tt ol lane) heoosycamt 
" FLEx a t tredtmart o< Tachncai Straw** Const/Cams mc 

- CP toe*. « rtaoemsn, o> r>g<ai Reteaicn Inc 



tFORTH® 

from TALBOT MICROSYSTEMS 

NEW SYSTEMS FOR 

6301 6801, 6809. and 68000 

■■■ (FORTH SYSTEMS - 

For all FLEX systems GIMIX, SWTP, SSB.or EXORcisor Specify 
5 or 8 inch diskelte. hardware type, and 6800 or 6809 

" tFORTH — extended fig FORTH (1 disk) $100 ($15) 

with fig line editor 
" IFORTH+ — more' (3 5" or 2 8 disks) $250 ($25) 

adds screen editor, assembler, extended data types, utilities, 

?ames and debugging aids 
RS-80 COLORFORTH — available from The Micro Works 
" firm FORTH— 6809 only $350 ($10, 

For target compilations lo rommable code 
Automatically deletes unused code. Includes HOST system 
source and largel nucleus source No royalty on targets Re- 
quires but does not include tFORTH ♦ 
" FORTH PROGRAMMING AIDS — elaborate decompiled 150 

" tFORTH for HX-20. in 16K roms for expansion unit or replace 
BASIC $170 

" tFORTH 69K for CP M-66K 8" disk system $290 

Makes Model 16 a super software development system 

" Nautilus Systems Cross Compiler 

— Requires: tFORTH t HOST + at least one TARGET 

— HOST system code (6809 or 68000) $200 

— TARGET source code 6800-$200. 6301 6801— $200 
same plus HX-20 extensions — $300 

6809— $300, 8080 280— $200. 68000— $350 

Manuals available separately — price m ( ) 
Add $6 system for shipping, $15 (or foreign eir 



TALBOT MICROSYSTEMS 1927 Curtis Ave., Redondo Beach, CA 90278 (213) 376 9941 
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WINDRUSH MICRO SYSTEMS 



UPROM II 

PRMKJUB end VERIFIES: 12758, 
T2506-, WW, T2$Uj I273Z/27S2A, 
HCH6B744/6, ]276i/2764A, T2564, 
1271?0/271?«a, *rxj IZ7256. 

(* Intel, TtlfUt, "-Motorola. 

wq uncmin nqquves reouiqcd? 

TNI-WCT tPlOW Ale W1 SUPPORTED 

INTEL*! Intallgent provrecelna 
Icel 4*pl«*rnttd far Intel 

?7ci, 27128 vyj 27(56 dewlcei. 
tntelliaent prograeteing rtdims 
tht iverifl* progr*««1"fl tin* of # 
276* froo 7 elnwtee to 1 Minute 
15 Btcondi (vnete r FlEx> with 
■.- I greatly tPPraved reliability. 

Iw | Fully enclosed »od wlfh }' 

flat ribbon cable for connection 
to tht host CD*puter PrtbftZI PI* 
Interlace oaerd. 

NCtoO software for FI.EX end 059 
(Level 1 or I, Verilon 1.2). 

FjlNART DISK FIL€ oMitl loader 
supplied with FLER* MDOS end 019. 

Btr*u dfWtn software prowldei the '!H'j»i"-j 'ecHHIel; 

e. FILL a selected tree of the bufler with a HEx ther. 

b. ftOVE blotkj of data. 

c. PUHP tht buffer tn HEX and ASCII. 

d. FIND t firing of Drill In the butter. 

e. EXANINE/CkAXGE . the cw.tantt of tnt Puffer. 

f. CK cheeksu* < selected irpe of tn* butter. 

g. COPT » eeLected area of en EPtOft Into tx* bufftr. 

h. VtfllFT t eeLected ere* ol «o (MtDff against the bulfer. 

1. PHOCBAJt a selected arts of «n EPSOfl with data In tht bufftr. 

1. SELECT f new EPFtW t*Pe (return In eypee «n ). 

k. EKTEF: the ayate* eenitor. 

l RETURN to tnt optraiing syete*. 

L. EIECUTE ........ any DOS utility Conlr In FLEK arid 0S9 vtritont). 

FLEA AMD OS*? wf,P.$t0t*3 AVAILABLE FROM 6IFHX. SSB/EPQS CWUtf US PlREt"f« 




PL/9 



■ friendly fnttr-actlvt envtronoent where you hivt INSTANT eccaee lo tha 
Editor, the C*"PUtr, and tht TreCe*bebugg*r, which, econe-it otliar 
thing*, can alngle it to tha proOraa a SOURCE Lira at • tiee. Tou itio 
hewe direct <«Mi to try FLO utility end r«ur inm non*tor. 

• 1?5* t>*i<- MnUCd organised! at a lutortpL with plenty of tiaoplei. 

• Fail Sl«u>.E PASS toepller produces 8r of COMPACT and FASr 6409 e*cMn* 
Cod* output per ntnuie with no run-liar overhead* ar H tenet Tie*. 

• Fully conpallbte with ISC tail editor format dish Flip*. 

• Signed an* unsigned M1E4 and IHTEgERI., 3?*b it float in«j point ftfnLi. 

• Vector* (*1ngle distention arrays) *™I Dflinttra art sufiported^ 

• MtlhNiitlcal taprattfena; (*). (-), (♦>. {/J, -odului <A>/ ntgatlon (-) 

• Cepracilon tvaluaton; (•), (<>), [<), t», t>-J, «-> 

• flit oparalorir (AHV>, tfl«>, (E0R/X0«>, ChOTt, (SHIFT), (SUU>) 

• Lcfllcat operalora: (.AND), (.OR), (.E9H/X0*> 

• Control lttttatnttr IF . . ti-lEM. .ELSE, IF . .CASEl. .CtSt2. .ELSE, PE61H..EW, 
UHlLE.*, flfPEi.1..i>«riL, REPEAT. .FOftEwES, CALL, JUMP, RETvRKj aREJUC, C 10. 

■ Olrett tcc*» lo (ACCA), CACC9J, (ACC9), tlREfi)^ tCCR) and (STACK), 

• fULLT * upper n the HC6SD9 BlSEI, Fall, Fl»fi, J«, SVl, SW12, and SUJI 
wtctori. writing a i«L f-atartlnaj Iffw pu«»r-vp] proflfaai that uiti AMY, 
or AH., of the FKU09 Intarrupta la an abiolute anas I 

• Hachln* cod* oar b« tabedded In the prtHjraa via tht 'GEM' stattment. TKIi 
enablei you to coda critical routlnte in aattebly lancjuast and aabtd tha* 
U the PL/9 prosraai Cica. 'FIACE* for detaila). 

• Proceflure* k*/ be Paa>«d and a»y return variable!. Thia amliaa the* 
fur>et lont afilcri bah**e a* tfcoufth thay vert to tnttQreL part of PL/9. 

• Several fully docuavaniad library orocadura awdulta art SwPOUtd: I01UBS, 
dlTlO, HAR01G. HEXIO, FLESlO, SC1PACK, SfRSUftS, BASTNlHC, pnd REALCON. 

'... THIS IS THE HOST EFFICIENT CQwPtlEU I NAVj FOjPjfl TO DAU. 1 



Quoted If torn ton AAd*ripni fUl Ultr *»!** EDluavi in 



wt lay aor*T 



MACE/XMACE/ASM05 

All of thttt product! feature a highly productive environment uher* the 
editor and tftr ataeaoler realot In eiMrr together, uonp »rt the daye of 
tedtua dlak load and iivt oceratlona ahllt you ere debwoolng your code. 

■ Friendly Intar-actWe tn*1ron»ent tihere you have int l ant acceaa to the 
Editor and the Aavcvbler, FI.EX i/tHHIee «nd your aystea ■onitor. 

• ne.CE tan etao product ASRPFKKi (GEN tt»te*enti> tor PL/9 ulir. the 
eeeeably language source peeetd to the output ae igppfntt. 



joUCE i* a croai aaietibler for the 6*00/1/2/5/9 and euDPOrtt the eiter^ed 
«ie<aMn1ct of the 6303. 

ASHOS 1* a croaa eeseabler for the 6805. 



D-BUG 



LOCMN* for a elngle Ittp tracer and aim In-line dtaaeaeabler that i% eaay 
to u»t?? Look no further, you ^aw• found It. Thte package la ideal for 
iKote mil *»i#«tjlf language prograa d*b«igg1ng teielone. b-*UC> ottuplee 
leee then 6K (Including Hi aieck end varleblee) and *ey be loaded anywhere 
In ateaory. Ati you do le LOAD IT, AIN IT and GO! 1B0 col VDtla only>. 



McCOSH C 



Ttiie la at coapiate a "C * toapHer sa rou m1U find on any operating a/ttee 
for ihe 6S09. It le completely covpattble -llh wn VI l and only lack* 
■blt-fteU*' l^h.lch trt of UttLe practical uu In an B-t»H «orldl). 

• Produtes **rr elftcrnt eeieMtly langa^ga source oolput with the >C' 
tource ootlonaLty Interleaved at coaawnti, 

* CHiltt-ln apttalrrr tflll f,har|*n object code by about 1 IX. 
« SvpoOTT* InttrLtaved aaieadly l«ngu«ge srograata, 

• INCLUDES lit own easeabler. fna ISC relocetlns eeeeabler ta only redvlred 
If you yenl id generate your ewn Llbrarlaa. 

* The pre-protesecr, cooplter, optieirer, aaaeabler and toeder all run 
Indeoendefit ly or under the *CC* eietutlwe. 'CC* nakae t««cUtng a PrOOraw 
to eiecuteble oPiect aa liapl* ae typing In 'CC.HELLD.C <RE1WN>'. 



IEEE -488 



SUPPORTS ALL PRtfKIPAL *0&ES Of fMC IEEE-49& (1S>7>/8) BUS SPECIFICATION! 



- Taikar 

■* Llitaner 

- Syittn Controller 



• Serial poll 

- Parallel Poll 

- Group Trigger 



- Single or Quel Primary Mdrett 

- Secondary Iddraae 

- Talk only ... Maten only 



fully docuatnttd *>ita a coaptete reprint ol tne p.ILOBAUO article on t*e 
IEEE but and tha tolerola wAU eat Ion 'Cetting aboard the JEEC Put*. 

Low leweL aeeevcly lenguaOe driwere suitable For 6800, 6601, 6*02, MO!, 
6BO0 and 6909 mr» aupplied 4n the fora of Halings. A complete back to 
back leal orOgreai (i also aupplied 1n the fora of a llaltrtg. Tneae 
driver* xave been ettenelwely tetled and ere GUARAMTEEP to work. 

i Single S-iO ooerd C&, o or 1e> addreaaea per port), luUy eocketed, gold 
pleted but connectors and IEEE Interface ceblt aeeeably. 



PRICES 

O-emi I6P09 FLEX only) 3 7S.0O 

RRCE (6809 FLER only) S 7S.0O 

XPtACE 16809 PLEK only) » g 8.0O 

ASKJS (6809 FLEX onLy) 1 98.00 

PL/9 16609 FLEX only) 1198,00 

•C" 16809 FL£X only> S29S.O0 

1EEE-A88 ulth lEEE-iM cable aaaeably S^fl.OQ 

UPR0P.-I1/U ulth one vtraton of software (no cable or Interfeae) .. 1395.00 

UPROPr-Il/C ee above but coaplete ulth cable and S-30 Interface ....SSfcS.OO 

CA8LE 5' cwlst-rvf let 30 way cable *Uh (0C connectors ...... 1 35.03 

S-30 INT SS-30 Interface for UPB0N- 1 1 , , 1150.00 

eXQR INT Motorola EXORbws lEXORelaarJ interlace for UPRONr-1 I ... SI9S.Q0 

UPSON SfT Softuare drtvera for 2nd operating aystea. 

Specify FUv or 0S° *NP disk siieJ , S 35.00 

UPRQH S>C Aeteebly language sourte (Cantact us direct) ..,........,,,.... 

ALL PRICES IWCLUBE A)K H A t L POSTAJE 

Terai: CUO, PAyPtit by Iftt'L Ihmey Order. V ISA or m*TEt-Ca» ilu att*pttd> 

Wi STOCK THE FOLLOWING CCrMPANCS r>fKXMKTS 

emmx, sse. fhl, m^roware. tsc, ll>c)oata, lloyd io. 

ft ALtoWD * ASSOCIATES. 

FLEl ttm) n t tradtairk of TethniCPL SySttM COeH 1 1 ant 1 , 05-9 (li> it a 

trjditjRrk of ffkruutf* irtitm Corpgrttlpn, UpOj (ta) nod ElORcSitr (!■> 

ar* trad*a«rk| gf net pre 14 IncorpprptPd, 



WORSTEAD LABOR ATORfES, NORTH WALSHAM, 
NORFOLK, ENGLAND. NR28 9SA. 

TEL: 44 (692) 404086 
TLX: 97SS46 WMICRO G 
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OK, PLEASE ENTER MY SUBSCRIPTION 
Bill My: Master Charge □ — VISA \J 

Card x Exp. Date 

For □ 1-Year □ 2 Years □ 3 Years 



Enclosed: $ 



Name 



Stre&t. 

City 



State 



.Zip_ 



My Computer Is: 



Subscription Rates 

(Effective March 3, 1985) 

U.S.A.: t Year $24.50, 2 Years $42.50, J Years $64.50 

* Foreign Surface: Add $12.00 per Year to USA Price. 

* Foreign Airmail: Add $48.00 per Year to USA Price. 

• Canada A Mexico: Add $ 9.50 per Year to USA Price. 

* U.S. Orrencf Cash or Check Drawn on a USA Bank BJ 



88 Micro Journal 

5800 Caaaandn Smith Rd. 

HUson, TN 37343 



■ ; '.m 



(615)842-4600 

Telex 5106006630 






I I QYD^ 

"" 1 * int" 



INC 

Lloyd I/O Is a compute/ enpne&ig capaufian povtfog 
softwcwe and hadw&v products and consulting services. 

19535 NE OUSAN POflTUNO , Ot 973 30 (USA) 

PHONE: (503) 6*0-1097 • TELEX 910 3M 5444 UOTD I O 

A/eirV Product! 

CRASMB " CROSS ASSEMBLER 
NOW AVAILABLE FOR OS 9 68000 

LLOYD I/O announces the release of the 
CRASMB 8 Bit Macro Cross Assembler for 
Microware's OS9 disk operating system for 
the 68000 family of microprocessors. In recent 
Increasing demand for the OS9/68000 version 
of CRASMB, LLOYD I/O has translated its four 
year old CRASMB for the OS9/6809 and FLEX/ 
6809 to the OS9/68000 environment, 

CRASMB supports assembly language soft- 
ware development for these microprocessois: 
1802, 6502, 6800, 6801, 6303, 6804. 6805, 
6809, 6811, TMS 7000. 8048/family, 8051/family, 
8080/85, Z8. and the Z80. CRASMB is a full 
featured assembler with macro and condi- 
tional assembly facilities. It generates object 
code using 4 different formats: none, FLEX, 
Motorola S1-S9, and Intel Hex. Another format 
is available which outputs the source code 
after macro expansion, etc. CRASMB allows 
label (symbols) length to 30 characters and 
has label cross referencing options. 

CRASMB for OS9/68000 is available for $432 
In US funds only. It may be purchased with 
VISA/MASTERCHARGE cards, checks, US 
money orders, or US government [federal, 
state, etc.) purchase orders. NOTE: please 
add $5 shipping in the USA and use your 
street address for UPS shipments. Add $30 for 
all overseas orders. CRASMB for OS9/6809 
and FLEX/6809 cost $399 plus shipping. 

You moy contact Frank Hoffman at LLOYD I/O, 
19535 NE Glisan, Portland, Oregon, 97230. 
Phone: (503) 666-1097. Telex: 910 380 5448, 
answer bock: LLOYD I O. Easylink: 62846110. 
See list of distributors below. 



USA 
England 



Jo pan: 

Svffnriand 

Sw*d«n 



VIS*. MC. COD CHECKS ACCEPTED 
LLOYD I O (503 646 1097). St MEDIA (500 338 6*00) 

Vtvoway (0M2 423425). WlndrwA 10692 *0bM9) 

Zacfwr Computer 1*5 26 2991. K»ll Software (06201 6741) 
r«wt» Radio Etoctionlci (344 9m) 
MloroOoosdl |047«) 22-1741 Sodiou I03) 632MO0 
lho«A8(0W»«;7 24j 
MICronwlteiScandlnovtonAG|D1*-13S59S) 



KB*ac.oasAffcnami^saje winrs 

/MICH OHM and OHM ».» or* ►t*>w»t ) of UOVO VO 

0»*o -alKtcmm H£Xio - OI1X 



'68' Micro Journal 



May '86 



59 



OS-9™ SOFTWARE 

SDISK— Standard disk driver module allows the use of 
35, 40, or 80 track double sided drives with COCO OS 9 
plus you can read/write/format the OS-9 formats used by 
other OS-9 systems. S29.9S 

SDISK + BOOT FIX— As above plus boot directly from a 
double sided diskette S3S.9S 

FILTER KIT #1 — Eieven OS-9 utilities for Wild card" dlrec- 
toiy lists, copies, moves, deletes, sorts, etc Now Includes 
disk sector edit utility also. S29.9S ($31.95) 

FILTER KIT #2— Macgen command macro generator 
builds new commands by combining old ones with 
parameter substitution, 10 other utilities. S29.9S ($31.95) 

HACKER'S KIT »1— Disassembler and related utilities 
allow disassembly from memory, lite. $24.95 (S26.95) 

PC-XFER UTILITIES —Utilities to read/write and format 
MS-DOS™ diskettes on CoCo under OS-9. Also transfer 
flies between RS disk basic and OS-9. (45 (version now 
available lor SSB level II systems, Inquire). 

CCRD S12K RAM DISK CARTRIDGE —Requires RS 
Multlpak Interface: with software below creates OS-9 
RAM disk device. S259 

CCRDV OS-9 Driver software for above. S20 

BOLD prices are CoCo OS-9 format disk, other formats 
(In parenthesis) specify foi mat and OS-9 level. All oiders 
prepaidorCOD, VISA and MasterCard accepted. Add $1 .50 
S&H on prepaid, COO actual charges added. 

SS-50C 

1 MEGABYTE RAM BOARD 

Full megabyte of ram with disable options to suit any 
SS-50 6809 system. High reliability, can replace static ram 
for a fraction of the cost, $699 lor 2 Mhz or S799 for 2.25 
Mhz board assembled, tested and fully populated. 

2 MEGABYTE RAM DISK BOARD 
RD2 2 megabyte dedicated ram disk board for SS-50 
systems. Up to 8 boards may be used in one system. 
$1150; OS 9 drivers and test program, $30. 

(Add $6 shipping and insurance, quantity discounts 
available.) 

DP. Johnson, 7655 S.W. Cedarcrast St. 

Portland, OR 97223 (503) 244-6152 

(For best service call between 9n AM Pacific Time) 

OS-9 IB i MOemafa ol MicroPro and Motorola Inc 
MS DOS l> a Mtomti* o! MfcrasoM. Inc. 



COMPILER EVALUATION SERVICES 
By: Ron Anderson 

The S.E. MEDIA Division of Computer 

Pobllahlbg Inc., 

la offering the following SUBSCRIBER 

SERVICE: 

ooartLtt coxfausoi un n alutidi urotr 

Due Co the constant and rapid updating and 
enhanceaent of ouaeroua compilers, and Che 
different utility, appeal, apeed, level of 
couunlc atloo , aeaory uaage, etc., of different 
coapilera, Che following service* are now being 
offered wlch periodic updacea. 

This aetvlce, wlch update*, will allow you who ara 
wary or confused by Che varloua clalats of coapller 
vendors, an opportunity to review coaparlaons, 
coaaenta, henchaarka, etc, concerning the aany 
different coapller* on Che market, for the 6809 
alcrocoapuCer. Thua Che saving* could f*r offset 
Che snail coat of thla aetvlce. 

Many have purchased coapller* and then discovered 
that the particular coapller purchaaed either la 
not the anat efficient for their purpoaes or does 
not contain feacurea neceaaary for their 
application, Thua the added expenae of 
purchasing additional coapller(a) or not being 
able Co fully utilize the advantages of high level 
language coapilera becoaea too expensive. 

The following COMPILERS are reviewed Initially, 
aore will be reviewed, coapared and benctuurked 
aa Chey becoae available Co the author: 

PASCAL "C" CSPL WHIMSICAL PL/9 

Initial Subscription - $ 39.95 

(includes 1 year updates) 
Updates for 1 year - $ 14.50 

S.E. MEDIA - C.P.I. 

5900 Caaaandra Sadtb Rd. 

Blxson, Tn. 37343 

(615) 642-4601 




68000 68020 68010 



68008 6809 6800 

Wrltt or phone for catalog. 

AAA Chicago Computer Center 

120 Chestnut Lane — Wheeling IL 60090 
(312) 459-0450 



Technical Consultation available molt weekdays from 4 PM 10 • PM CST 
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A Powerful 

1-2-3 
Combination 



680 jo 



A v 



i 1. Stylo-Graph Word Processor 

Stylo-Merge Text Formatter clC&Q 

Stylo-Spell 42,000 Word dictionaiy O^ 

2. Motorola 68000 Microprocessors 

3. The 68K OS9 Operating System 

All the Stylo programs are written in 68K assembly code making their performance second to none. 

The ability to always see on the screen what your printout will look like saves time and makes 
your work easier. 



Why settle for less than the best? 
Check it out today! 



Call or write for catalog 

.VISA OR MASTERCARD ACCEPTED 



Stylo Software, Inc. 

CO HO> 916 •V r 2i h„-\ 
OAltOfAUSOAIO W-XW 



OPl 

Beyond Pascal. C, and ADA® there is a better programming language: V»X I ■»■» 

An easiet, taster method of devetoarg high quality programs u yours Some features Ol OPL are: 

with QPL This is a language 0> urvwrlcnuj power and arwwwjma • Exact ArtOVneiic — no rounding or wnwjn 

when can stimulate your creative abMMs Exlra wide range (i0 exp - 32000) 

• Unlimited length varujMe names and strings 

OPL is very eflioen. without being terse II. EASY TO READ » WRITE! . S|mp|e >,„,.„ & ^ ^.^ „ ^^^toms 

• "!!?"^rS^r?!u«« ™*%? Ca , n ^ 8 " y T"" ' Po*"'"" ■"■* 1"**** commands: alternate, 
,n about 70% FEWER LINES ,n OPL. The powerlul OPL compHer man- concatenation! peltem matching, and me.. 

ages the details Ol programming, a*9w*g you 10 eoncentrate on the . H(g „ 6(toency m lo(maning (aboul ^ 

problem to be solved tr» space efficiency ol Pascal and Base hies, 

• Automate variable sums, no fwM overflows 
Many Applications : . Name inrjinjefron for easy data chawing 

• Susxess data pnxsssmg . Conlormant arrays hold mined data types 

• Computer aided instrorton games . Compatible wilh Pascal. Basic, Cobol, As90mbV 
■ Expert systems artificial intelligence • Simple input and output methods & primer control 

• Text processing, encoding decoding • Fast, efficient come ilatJon 

• High preraswn main appicabona • Symbohc traang tot last de-bug 

• Systems ubMy proof ams 

• Robotics Language brochure with eumple program FREE 

• Industnal moocompul er appfccafcits Demons i.aion disk » mint-manual $1000 

Full 90 page personal or business manual $24 95 

No matter whoi lype of programming you do, QPL has features designed Full manual (pars or bus )* demo disk & binder $34 95 

to speed up oWetapmeni and reduce maintainance 

Personal System: runs under Flex SC95 

Runs luH language , usee smaller disk space 
OPL a as easy to learn as BASIC, and mora powerful than Pascal The 

cfearry written 90 page manual has over 30 ccnrAme ecampte programs Business System, runs under Flex S695 

Faster opetatron. Iree run time acence 
The QPL compiler and un time fcbrary is written in aasemtHer language 

lor maximum speed and minimum space It includes a linking loader to Free User's Group Membership with compiler pmchase 

minimize the linal program size 

Visa & Mastei Card welcome 

k I a^aV ^ Compiler Products Unlimited. Inc 6712 E. Pnudto, Scottsdil*. A2 0*254 (902) 931 -'657 
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COMPUTED B> Y ■ 



MODULES - BUI CARDS - KITS - A33UtBUD a TESTED 
3tackabla Modules IIT »LT 

20 tap POWER 3DPPLT w/l»n 

w/Dlak protect relay 330.00 400.00 

DISK CABINET w/raga. a cablaa 

laaa DRIVES 200.00 230.00 

MOTHE1 BOARD. S 33-SOc, 8 SS-30C 

Nltl hut too 223.00 323.00 

I tan Bare KIT A« 

ITS - IHTERBDPT TIKER 

1, 10. 1D0 par aac. 19.93 29.93 39.93 
PB4 - IMTELLIOEKT PORT BCrTER 

SlSfla board coaput .39.93 114.93 139.95 
DPI* - Dual P1A parallel port . 

4 buffered I/Oa 24.93 69.93 39.93 

JLADB - Kateaded AddreaalBg 

BAUD fas.. PIA port 29.93 69.93 39.93 
MBS - MOTHER BOARD 33-SOc 

w/BATJD fan. 64.93 149.93 199.93 

P16S - 168X PROw DISK 

21. 2T64 EPROHa 39.93 79.93 109.93 

7D8B - Firmware development 

2. SK blocae 39.93 84.93 114.93 
IMPR - 2764 PROM buroer adept. 

for 2716 BURNER 19.93 

CHERKT lerboerd e/Cabloet 

Be key capacities 249.93 

TAIAfl 12". 18 Khz MONITOR GREER 14 9.93 

AMBER 139.93 

4 MODULE CABINET - unllolehert 130.00 

POWBR SOPPt/r w/dlak protect 230.00 

lfTff mm » mmm » H f| 

Color Computer 

MOffOtlKK - 20 Mba Mooocbroaa 

video driver 13.00 20.00 

CC30 PORT BUS e/ power eupply 

3 33-30, 2 Cart 169.93 199.93 

POfEB OX 6 awl tc bad out lata 

treneleot euppreealOD 29.93 39.93 
RB-232 3-awltcbed porta 

for above ADD ♦20.00 »25.00 



Write for FREE Catalog 

ADD S3. 00 SSH PER ORDER 
HIS. ADO SJ SALES tax 



11931 W. Bluemound Road 
MILWAUKEE. WIS. 53226 
{414) 257- 0300 
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Dlak-I Fllciotl, Mlntrat. Hlnlcopy. Hinlfes. 

••LtfrttiK. "Poetry. "Foodllst , **0l*t. 
Dlek-2 Dlakedlt v/ Ingt.i Maea. Prlv,e. «Pr»od. 

••Snoopy, •"Foothnll. "H«M«n,"l,l tetlvw 
Dlek-3 CbiiRU9, Seel, Sec2 . Find, Table2. Intext. 

tliak-exp, *ulattsave. 
Dlsk-4 Marlins: Prosraa, 'Flnddal, •Change, 

•TeetdlBk. 
DISK.-5 •DISKK1X I, •DISKF1X 2, ••l.KTTt*. 

••LOVKSlf.M. **BLACKJAK. "HOWLING. 
Dlak-6 "Purchase »rd«r , In'lra <f>l»k file Indx) 
Dlak-7 LlnklnA (odder, Kload. Narknesa 
Dlak-8 Crtest, l.anpher (Hay 32) 
OIIk-9 Dnteropy. Ill ski 1x9 (Aujt K2) 
Dlak-10 l<or« Account In* (July R2) 
Dlak-I I Dissembler (June 84) 
Dlek-12 ModeeoK (May R»> 
Dlak-I 3 •lnlt«r6S, TrstmlbB, 'Cleanup. •DakallKn. 

Elelp. Date.'fet 
Dlak-14 «lnlt. •Test. «Trri»lnnl , «Hnd. «Dtnkedtt. 

Inlt.l.lh 
Dlak-15 Mr.dee.9 • Un.Hatea (lire. 84 Cllthrlet) tn 

Moder»9 (April 8* Covno) 

Dlek-16 Copy.Txt . Copy.ltoc. Car .Txt , cat .Doc 
Dlak-17 Hatch Utility, BATRAS , A Basic Preprocessor 
Dlak-18 Parse. Mo.l, Slee.O.t (Sept. B5 Arpiatronp,). 

CMDCOIIE. CMD.lxt (Sent. R5 Spray) 
Dlak-19 ClorK. Date, Copy, Cut. PDEL.Asm A Doe , . 

l.rrora.Sya , Do, Loft. Asm A CV>c . 
Dlok-20 UNIX I.Ike Toola (July A Sept. AS Taylor A 

l: I Iclirlar ). liraj>on.c. Crep.C, I.S.C, fduhp.i: 
Dlak-21 Utilities A (taeen - Date.. Life, Mddnees, 

Touch, Coblin, Starahot, A IS more. 
Dlak-22 Head CPM A n'on-rLKX Dllks. Fraier May 

1104. 
Diek-23 ISAM, Indexed Sequential fill. Accessing 

Methods, Con. Ion Nov. I9.R5. RxtenelMe Table 

Driven Language Recognition Utility, 

Anderson March !9Hn. 
Dlak-24 6ft" Micro Journal liwlen of Articles A Nit 

Ducket Hens fron 1979 - I9H5, John Current. 
Dlak-25 KKHMIT for FLSX derived I roe the UNIX »er. 

Burs Fe*. I9R6. (2)-5" Disks or fl>-8" DUk. 
Dlak-26 Compacts UnlBoord Review, Code A Ulaftram, 

Burllnaon March 1986. 

POTB: 
Tht« In a reader service OMLTI No Warranty In 
offered or Implied, they are aa received by '61' 
Micro Journal, and are for reader convenience 0NLV 
(some MAY include fixes or patches). Also 3800 and 
6809 programs are mixed, as each is fairly staple 
(mostly) Co convert Co Che other. 



6' Disk S 14.95 



S" Disk t 12.9S 



68' Micro Journal 

5900 Cassanda Smlh Rd. Hixson. Tn. 37343 
(BIS) -642 -4600 



' Indicates 6800 
" Indicates. BASIC SWTPC or ISC 
6809 no Indicator 
Foreign Orders Add S 4 SO for Surface Mail 
or $7 00 for Air Mail 
* All Currency in U S. Dollars 

Telex 5106006630 
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PT-69 SINGLE BOARD COMPUTER SYSTEMS 
NOW WITH WINCHESTER OR FLOPPY DISK DRIVES 

The proven PT-69 Single Board Computer line is expanding! Systems now can be Winchester or tloppy based Available also in a smaller 
cabinet without drives tor dedicated systems with no mass storage requirements 

• 1 MHZ 6809E Processor ' 2 RS 232 Serial Ports (6850) • 2 8-bil Parallel Ports (6821) 

' Time-ol-Day Clock ' 56K RAM 2K/4K EPROM ■ 2797 Floppy Disk Controller 




Custom Design Inquiries Welcome 



wmche«e> Syatam 

•PT69XT WIMCHE5I1P 5YSTH1 H79S9S 

lncll»0«5 5 MFC Winchester Drive. 2 40 Irocl OS/DO Drives, 
Partllal Printer Interlace • choice n» OS/9 or SfAR oos 

•PT69S? riOPPt StSUM $095 95 

Includes PI69 Boerd. ? 05/00 40 IRK b 1/4' drives, cabinet, 

switching power supply. OS/9 or StAR DOS 




F loppy SyatafTt 

•PT-69A ASSEflDltOi, USttO BOARO 

• OS/9 

•SIM-DOS 



1279 00 
t?00 00 
t bOOO 



PERIPHERAL TECHNOLOGY 



VlSAMASTERCARD/CHECKVCOD 



1480 Terrell Mill Rd Suite 870 

Marietta. Georgia 30067 

Telex #680584 



404/984-0742 
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Data Management System 
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COM 
MM 
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turn 

OMCIIK 
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Up to 32 group*/ f 19 Id* P*r ritortf' Up to 1 1 Character field name a' 
Up lo 1024 Byti record*' [nput-F oci»i- utpul <IPO) command atructure 1 
Upper/Lower ca«* command*' User defined *(>eefl and print control' 
Proc e«» fit a*' form f ilea' Conditional elocution' Proem chaining ' 
Upward/Downward file Unhung* Pile lolninffi Random file virtual paging' 
Quilt In utilities* BuiLt In test line itfito'' Fully ■•■*>lon oriented' 
Enhanced form*' Boldface. Doubla width, Italic* «nd Underline *upparted' 
Kntt*n In compact atrtfctured a* %*mtl 1 1 • Integrated for FAST execution' 

XDMfl-IV D«.t^ Ma.r-.aa.ri ttm.wn*: Svf m 
1DKS-IW il * brand new approach In dm management, It not only permit! 

.jW* tO 3«t'i6i. inli' anH ritr^fi d«l«i bul tltO lO pfOCtfl efttirt 

flip* producing cuatnmired report*, icrtfn diapleyl and fair output. 
PfOCtlling can eontltt of any Of a tat of alenderd high leva] function* 
Including 'ito'd and (n|d llltcilon, touting AAd *gflr ataj^t ton, locNupt 
In Othfrr fllvia IptCIll proctldlrrfi nf ttcBrd lubtttl* Cuttan rapdrt 
Form4T(i.ng h toIiLlng and •Mibtolalt'Tif . and praaantavljQ.n of up to tttrt* 
ralattd fLJti ii a "dinbiii' an jiii dofintd Output nporii, 

FOWBRFUL CQMHAMPS? 

IOMS-1V oombtfiava tha lunctlonaJltw o* iriatfiw popular DBM8 lo'tware uitwni 
with a now aaay to u«* comnind *at into a alngl* Intagratad packaga. 
Na'vfj tncludad many n*w raaturaa and con/nanda including • tvt of gonanl 
'lit utiHtitii TKa pmcaaamg coaunand* art Input- P'octn- utput (IPO I 
orianltid which allow* almoal Instant implaman tation of a procoat doaign. 

XDHS-tV I* Italian orivntad. Cntar *IDKI* and you art in mttant curftmand 
of all tha faaturaa. Ha mora watting for a convnand to load in from dlllt' 
H*ny coptwnanda *r* immodiatOa *uch 11 CREATE 4f|la daf inttlc-nl. UPDATE 
Ifilt adltar), PUHGE and DELETE (ulllitiaaJ. Othon art protmmt tOrt*handa 
wpiICK art uatd to C**att a uaar procaaa which It tltcuttd with a HUM 
command. Clint' may t>t tnttrad into- a "practlt" flit which it titculm 
by an EXECUTE ■t*t#mant + Praciifii mty mcuU otn.t S;rDCttata t at 
IhiMiiUfi, tltr>tr condltionall]f or unconditionally- Kihul and acaan 
P'umpfi art aanly cod*d t and tAtic* uaar *pc i ic*f nan* can bi run 
without r.»r itavlng VDHB-IT' 

IT'B EASY TQ USE! 

IDMS-tV •!■•«• data maniginrM timtlt* Rathor than Haalgn a copplax DBKB 
which hldaa tha trua nalur* o * tha data, w* kapt XOMC^IV f|l» orlantad. 
Tna uaar >n« of data ralttlonahlpa i« praaantai In raporta and acraen 
output, wnili tha actual data raaidoa in aaay to maintain 'lie*! Thle 
aapacl permit* cuatonUied 1 preaenlatlon and report a without complex 
redefinition of the databaaa file* and atructure. ICKi-lV may t* uaed 
for a wide range of application* fro* ainffle record a*an»gem*nt ayatema 
taddraaaaaa invanto* y ...1 to Integrated dateea** ayatema (order entry, 
«CCoun.t)ng...}. Tha poaai bllltiaa era unlimited... 

XDHS-t? for 6809 FLEXr BTAH-DDS, aK*DOS CV Or 6*1 »JS0.00»PtH 

Order by Phonal a i *-m*i~*t>do/ *6d > (VISA and MaaterCard accepted! 
Or writel South East Media. 5900 Ceaeendra Smith. Hliaon, Tann 3*343 

WCSXCHBSTKR Applied Butlnttt Syetama 

2 Paa Pond Lane. BriarcliM Manor. X.T. 10510 Tel 9 1*-** |.3S9>cSve*l 

FlEm-il laniral Stilt-. Centultattt t. UaOOIftal lT*t-IITI ttft. 
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EmX 68020 DEVELOPMENT SYSTEM 

A Multi-user, Multi-tasking software development system for use with all 68000 family processors. 




HARDWARE FEATURES: 

• The GMX-020 CPU board has: the MC68020 32-blt processor, a 4K 
Byte no wait-state instruction cache, high-speed MMU, and a full- 
featured hardware time of day clock/calendar with batteiy back- 
up. It also provides tor an optional 68881 floating point co- 
processor. 

• 1 Megabyte of high speed static RAM. 

• Intelligent Serial and Parallel I/O Processor boards significantly 
reduce system overhead by handling routine I/O functions. This 
frees up the host CPU tor running user programs. The result is a 
speed up of system performance and allows all terminals to run at 
up to 19. 2K baud. 

• The system hardware will support up to 39 terminals. 

• Powered by a constant voltage ferro-resonant power supply that In- 
sures proper system operation under adverse AC power Input condi- 
tions. 

• DMA hard disk interface and DMA double density floppy disk con- 
troller are used tor data transfers at full bus speed. The DMA hard 
disk drive controller provides automatic 22-bit burst data error 
detection and 11 -bit burst error correction. 

• A selection of hard disk drives with capacities from 19 to 85 
Megabytes, removeable pack hard disk drives, streaming tape 
drives, and floppy disk drives is available. 

UXUt a 1 <H09W\ « » T IT 

*a» » • Mswt ol ItwUS Cp vh iwiI 

umfiu a i tstmrt « Ticmetl SjMwm Cosuiumt Inc 

Sun tm CiMix hi nwuu « Oiuix. Ins 

GIMIX. Inc., a Chicago based microcomputer company established in 1975, has produced state of the art microcomputer systems based on Motorola 6800 and 
6809 microprocessors. GIMIX systems are in use in Industry,, Hospitals, Universities, Research Organiations. and by Software Developers. GIMIX was awarded 
the prestigious President's "£" Certificate for Exports in 1984. 



SOFTWARE FEATURES: 

The UnlFLEX VM Operating System is a demand-paged, virtual 
memory operating system written in 68020 Assembler code for com- 
pactness and efficiency. Any UniFLEX system will run faster than a 
comparable system written in a higher level language. This Is impor- 
tant in such areas as context switching, disk I/O, and system call 
handling. Other features include: 

compact, efficient Kernel and modules allows handling more users 
more effectively than UNIX systems, using much less disk space. 

UNIX system V compatibility at the C source code level. 

C Compiler optimized In 68020 code (optional). 

Record locking for shared files. 

Users can share programs In memory. 

Modeled after UNIX systems, with similar commands. 

System accounting facilities. 

Sequential and random file access. 

Maximum record size limited only by the disk size. 

Multiple Level Directories. 

Up to 4 Megabytes of Virtual Memory per user. 

Optional Languages available are: C, BASIC, COBOL, FORTRAN. 
LISP, PROLOG. SCULPTOR, and ASSEMBLER. In development are 
ADA, PASCAL, and FORTH. 

Included with the UniFLEX Operating System are a Utilities package, 
editor, relocating assembler, linking loader, and printer spooler. Op- 
tions Inlcude a fast floating point package, library generator, and a 
sort- merge package. 

The GMX version of the MOTOROLA 020 BUG is included with the 
system. 



Eimix 



inc. 



1337 WEST 37th PLACE • CHICAGO, ILLINOIS 60609 



(312)927-5510 • TWX910-221-405S 




Now Offering *FIEX' M (2 Versions) 
AND *STAR-DOS PLUS+ '" 




fot OreMring Call 



(615)842-4600 

FROM - DATA-COMP, C.P.f 



A Family of 100% 68XX Support Facilities 

The Folks who FIRST Put FLEX" 1 on 

The CoCo 




TSC Editor 


+ 


n..iV«m 
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NOW $35.00 


+ 



DOS PLUS + 

• Functions Same as FLEX 

• Reads - writes FLEX Disks 

• Run FLEX Programs 

• Just type. Run "STAR-DOS" 

• Over 300 utilities & programs 
to choose from. 



PLUS 
ALL VERSIONS OF FLEX & STAR-DOS* INCLUDE 




Read-Wiite-Dir RS Disk 
Run RS Basic from Both 
More Free Utlities 



+ External Terminal Program 
+ Test Disk Program 
+ Disk Examine & Repair Program 
+ Memory Examine Program 
+ Many Many More 1 .!! 



TSC Assembler 

RqSMOO 

NOW $35 .OO 
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2 THINLINE DOUBLE SIDED DOUBLE DENSITY DISK DRIVES 
SYSTKK WITH POWER Slll-CL* ,C*B!NtT, DISK UKWt CABLK.JiM 
NSW DISK CONTROLLER JVU-CP WITH J-00S.HS-0OS 0PERAT1NC 
SYSTtJKS. 5*41. 1i 

Specify What CONTROLLER You Want JtM, or RADIO SHACK 



TH INLINE DOUBLE SIDED 
DOUBLE DENSITY *0 TRACKS 



Verbatim Diskettes 



Slofle Sided Double Deoilty 
Double Sided Double Deo.Jtt.jr 



C EMI It ci 1 1 ■? J H 



J*N JfD-CP WITH J-OOS 
WITH J-DOS, RS-0OS 
RADIO SHACK I. t 

RADIO SHACK Disk CONTROLLER I.I 



ilibk Drue Cables 



Cablt for One Drlva 
Cable for Two Drtvca 



SI2»."> 



S 24.00 
$ 24.00 



SIM.M 
SIM.*) 

M3*.iJ 

$134.15 



$ l».»S 
$ 24. M 



6*K UPCXAUE 

P0R C,0,E,F. AND COCO II 
RADIO SHACK BASIC 1.2 
RADIO SHACK DISK BASIC I.I 

DISK DRIVE CABINET COR A 
SIHCLI DRIVE 

DISK DRIVE CABINET P0> TWO 
THINLINE DRIVES 



EPSON LX-SO 
EPSON MX- 70 
EPSON Ml- 100 

IIHIIMUI FOI irson 

BIAS 2K SERIAL 10AR» 
61*9 32K XXPANO TO IJBK 
EPSON KX-XX-HJ ttlSBONS 
EPSON LX-80 RIBBONS 
TRACTOR UNITS POI LX-AQ 
CARUES 4 OTHIK INTKRFACKS 
CALL POt PliClHu' 



} 1».*J 



J 2*.»S 
J 2*.« 



S *».« 



!I!1.« 
SI25.15 
S4M-M 



$ m.m 

JIM.M 
I 7.»> 
$ i.«J 
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5900 Cassandra Smith Rd 
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SHIPPING 

USA ADD 21 

FOREIGN ADO 5« 

niN. $2.50 


(615)842-4600 

For Ofdating 

Telex 5106006630 
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S-50 BUS/68XX 

Board and/or Computer 

Terminal s-CRTs-Pr inters 

Disk Drives-etc. 
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NDM AVAIIABIf TO ALL S50/68XX USERS 

The Oata-Comp Division of CPI Is proud to announce the availability 
of their service department facilities to 'ALL' SSO Bus and 68XX 
users. Including all brands, SMTPC - GIMIX - SSB - HELIX and 
others. Including the single board computers. * Please note that 
klt-bullt components are a special case, and alll be handled on an 
Individual besls. It accepted. 

1. It you require service, the tlrst thing you need to do Is call 
the number bekM and describe your problem and confine a Date-Qoap 
service I shipping nuBtoarl This Is very Important, Oata-Comp alll 
not accept or repair Items not displaying this number! Also ae 
cannot advise or help you troubleshoot on the telephone, ae can 
give you a shipping number, but NO advlcel Sorry! 

2. All service shipments must Include both a minimum 140.00 
estimate/repair charge and pre-paid return shipping charges 
(should be same amount you pay to ship to Oata-Comp). 

5. It you desire e telephone estimate after your repair Item Is 
received. Include an additional $5.00 to cover long distance 
charges. Otheralse an estimate alll be mailed to you. It you 
requested an estimate. Estimates must be requested, nailed 
estimates slow doan the process considerably. Hoaever, It repairs 
are not desired, after the estimate Is given, the $40.00 shall 
constitute the estimate charge, and the ltem(s) alll be returned 
unrepaired providing sufficient return shipping charges aere 
Included alth Item to be serviced. Please note that estimates are 
given In dollar amounts only. 

4. Oata-Comp service Is the oldest and most experienced general 
S50/68XX service department In the aorld . He have over 
$100,000.00 In parts In stock. Me have the most complete set of 
service documents for the various SSO/68XX systems of anyone - 
TET, HE 00 HOT HAVE EVERTTHIHGI But ae sure have more than anyone 
else. Me repair about 90) of all Items ae receive. Call tor 
additional Information or shipping Instructions. 




This 



DATA-COMP 

5900 Cassandra Smith Rd 
Hixson. TN 37343 



(615)842-4607 

Telex 5106006630 
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